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ITH the isolation, selection, purification, 
and large-scale production by Koprowski, 
Sabin,” and Roca-Garcia and others of Fifty-six household units participated in a 
attenuated variants of polioviruses of all 
three types, we are offered the opportunity to sub- 
stitute live-virus vaccination against poliomyelitis 
for the formalin-inactivated vaccine in current use. 
Among the generally accepted advantages of vac- 
cination with the infectious strains we may list (1) 
the ease of administration: oral versus parenteral 
administration; (2) the duration of protection: 
theoretically life-long; (3) the percentage of effec- 
tiveness: perhaps close to 100% versus the 70 to 80% TO 
attained by Salk (4) of successtully infected after receiving the 
ective immunization: ing ible its use in recommended Vi ’ : 
established epidemics; and (5) the “herd” im- 
munity produced: by inducing local intestinal re- contacts, fecal excretion of the virus being 
include (1) the necessity for an interval of some vires commenty in the pharve 
weeks between the administration of the different tion withi de 
types and (2) the danger of accidental contamina- 
tion of the vaccine by other living microbial ma- Coster 
terial. The latter danger can be obviated by proper mission wes low socioeconomic status. No 
care during production and safety testing afterward, evidence was found to suggest that any ill- 
and the former may be overcome by _ tech- ness, however minor, followed the administro- 
nical development. tion or spread of any of the three vaccine 
A controversial characteristic of live-virus polio- virus strains used. 
myelitis vaccination is the ability of these strains to 
be transmitted from the vaccinated person to his 
From the Division of Epidemiology, Department of Tropical Medicine and Public Health, Tulane University School of Medicine. 
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One might well take the even more extreme position 
that, were it not for this possibility of back-mutation, 
spread of vaccine viruses by contagion is a decided 
advantage of live-virus vaccination, in that the ad- 
ministration of vaccine to only a portion of the 
population might result in the effective vaccination 
of the entire population. This would be vaccine- 
induced “herd protection” of a level not yet achieved 
with any immunizing agent. 


this 
disagreement, knowledge of the infectivity and 
transmissibility of the vaccine strains is essential 
to their rational use in field trials and, even . in 
routine practice. The present communica 
report, in preliminary fashion, the results of studies 
on the capacity of a set of vaccine strains to spread 
within families living under normal conditions in 
southern Louisiana. 


Material and Methods 


Population Studied.—F amilies for the present in- 
vestigation were recruited in 1958 from a group in 
New Orleans which had been under our observation 
from 1953 through 1957 in a study of natural infec- 
tion with polioviruses.'' Their infection history was 
therefore unusually well known. During 1956 and 
1957 all persons above the age of 6 months and not 
naturally immune to all three poliovirus types had 
been given three suitably spaced inoculations with 
Salk vaccine. Infants who were under 6 months of 
age at the beginning of this study were not vacci- 
nated after it began. 

To be eligible for the present purpose, a family 
had to include, for any given type, at least three 
“naturally susceptible” members, defined as persons 
without prior natural homologous infection as ob- 


Family units were assigned to one of three socio- 
economic categories: 


grou 


attenuation.’ These strains were designated L Sc, 
2 ab (type 1), P 712, Ch 2 ab (type 2), and Leon 12 
a,b (type 3). The stock material, undiluted or 
diluted as necessary with Hank's balanced salt solu- 
tion, was distributed in 1.2-ml. aliquots into in- 


dividual screw-tc vials, which were then kept 
at -20 C until . The doses fed were calculated 
to contain approximately 100,000 (5 log doses) or 


10,000,000 (7 log doses) infectious particles. Re- 


doses (types 2 and 3) had been used although, by 
error, a few persons received 3.6 log doses (4,000 


improved technique. Consequently, the doses we 
used may have been greater than reported here, i. e., 
approximately 4.3, 6.0, and 8.0 log doses (type 1), 
5.3 and 7.3 log doses (type 2), and 3.9, 5.4, and 7.4 
log doses (type 3). 
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contacts. The very earliest work with living attenu- served by us and coupled with the complete ab- 

ated polioviruses showed that, some days after oral sence of naturally acquired serum-neutralizing 

administration, they are excreted in the feces. Sub- antibody as measured by the direct cytopathic test. 

sequently, Koprowski and others,‘ Dick and others,” On this basis, a family might be “eligible” for more 

Horstmann,” Martins da Silva and others,’ Smoro- than one type, and many were used two or three 

dintsev," Sabin,” and Gard,"’ using various strains of times. Each feeding and family observation was 

all three types, have unequivocally demonstrated therefore designated as a separate “unit” and so re- 

spread to susceptible persons under various condi- ported below. In addition, in several instances the 

tions of contact. In itself, the occurrence of this same virus type was fed more than once in a single 

phenomenon probably would be of little concern, household when the first failed to cause infection 

were it not for the possibility that the fecally ex- and/or spread. Again, each feeding was considered 

creted viruses being spread may have undergone a separate unit of study. On a few occasions, the 

back-mutation to a level of neurovirulence greater vaccine was purposefully fed to naturally immune 

than was acceptable in the original oral vaccine. persons in households which also contained two 

homologously susceptible persons as indicators of 

spread. These units are separately considered. 

Caucasian-lower economic, and Negro. The Cau- 

though arbitrary, this economic division was rather 

The demonstrated tendency of attenuated strains well correlated with social and sanitary facilities 

of poliovirus to change in the direction of increased and practices such as household crowding, adequacy 

virulence on multiplication in the intestinal tract of toilet and hand-washing equipment, and “per- 

may have little practical significance in human be- sonal hygiene.” Since there has been no prior 

ings, but a final conclusion is as yet unwarranted. evidence that race as such plays any part in the 

: Intraneural tests of the excreted viruses have yield- transmission of polioviruses, units usually are com- 

ed inconsistent results in the hands of different bined below only as upper economic or lower 
investigators and, moreover, no one has ventured to economic. 

suggest what the maximum tolerable reversion Virus Strains and Vaccine Administration.—The 

viruses used were kindly provided by Dr. Albert 

Sabin and were from single large pools of each type 

that had fulfilled his rigid criteria for purity and 

peated titration of sample vials in cultures of rhesus 

kidney cells showed that actually an average of 5.3 

and 7.3 log doses (type 1) and 5.1 and 7.1 log 

infectious units) early in the study. These figures 

may need some upward revision for, in a recent 

communication, Sabin * reports that higher titers of 

his vaccine pools may be obtained by titration in 

cynomologous kidney-cell tissue cultures and an 
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where they were squeezed almost dry. The resulting 
fluid was treated as indicated below fecal ex- 


Taste 1.—Schedules of Specimen Collection 


Donors Type of | Days After Vaccine Feeding on Which Indicated Specimens Were Collected 
Complete | Modified Schedule Abbreviated Sehedule 
Index person ......... Blood 6, 3, 7, 11, 4, 18, 21, 6, 8, 
Pharyngeal 614 6,2,4,8 
Feeal O14, 18, 71, 6, 2,4, 8: 1x per wk. 1-2 x per wk. for 
per wk. to termination to termination variable period 
Family contacts ..... Blood 6, 
6, 317, 11, G, Same as index Same as index 
per wk. to termination 
Feeal } Nome 
ble spread of these viruses to other not incubated at 37 C and examined at intervals for 10 
g in the same domicile who are to as to 13 days, with a change of lactalbumin mainte- 
“extra-household” contacts. nance on the fourth to seventh day 


The various schedules of specimen collection are 
outlined in table 1. Day “0” is the day of feeding in 


situations found in many households. 

Blood specimens were almost always collected by 
venipuncture, with use of vacuum bleeding tubes; 
less than 1% were by heel puncture in small infants. 
Pharyngeal specimens were obtained from adults 
and older children by gargling. Screw-topped oint- 
ment jars were prepared with 7 ml. of tissue-culture 
maintenance fluid; this provided the gargle fluid, 
and it was expectorated back into the same con- 
tainer. With small children, the tonsillar area and 
posterior pharynx were thoroughly swabbed with a 
dry cotton-tipped applicator, and the latter was 
then dropped into a tube containing 5 ml. of main- 
tenance fluid. Fecal specimens consisted of a pellet 
of whole feces placed into an ointment jar. Speci- 
mens were held at refrigerator temperature, usually 
no longer than overnight, before processing in the 
laboratory. 


were 

no evidence of a cytopathic effect after this time; if 
doubtful, the supernatants were pooled, and a 
culture was made by inoculating 0.1 ml. of 
pooled material into each of two new tubes which 
were then incubated for four to seven days. When a 


of the type fed. If complete neutralization did not 
occur, further investigation was made with the use 
of 
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was mode to detect the presence 
units, an attempt was made to detect the 
of poliovirus on the skin of the hands and buttocks 
chikren, and on the Boor, on toys, and on 
were other fomites. For this purpose, cotton pledgets 
wetted with Hank's solution were swabbed over the 
appropriate surface and returned to the laboratory, 
tracts = 

Laboratory Procedures.—Rhesus monkey kidney- 
cell tissue cultures, prepared in this laboratory, were 
employed throughout, with use of techniques now 
standard."' 

For virus isolation, stool specimens were proc- 
essed into 10 to 20% fecal extracts containing peni- 

designated the cillin, streptomycin, and nystatin (Mycostatin), 
susceptible while pharyngeal specimens were used as collected, 
musehold mem- after centrifugation and the addition of antibiotics. 
bers were all observed as “family contacts.” In a Each of four tissue-culture tubes was inoculated 
a with 0.25 ml. of each specimen. The latter were 
all instances. These schedules were set up as guides 
only and were often modified to suit the individual 
cytopathogenic agent was recovered, identification 
was first attempted by neutralization with hyper- 
immune rabbit antiserum prepared against the virus 
polioviruses, Coxsackie viruses A9 and B1-5, and 
ECHO types 1 to 14, followed by the appropriate 
monotypic tests. 

Serums were tested for the presence of neutraliz- 
ing antibody in the direct cytopathic test for the 
high-avidity antibody of Sabin.’ Aliquots of each 
serum dilution were incubated for one hour at room 
temperature, with an equal quantity of virus sus- 
pension calculated to contain approximately 100 
tissue culture infective doses (TCID;.) per 0.1 ml. 
For index persons, four tubes were used per two- 
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fold dilution and for contact persons, two tubes per 
twofold dilution. End-points are expressed as of 
the final serum dilution. 


Results 


The available data relating to 56 family units are 
the subject of this preliminary report. In 51 units, 
a naturally susceptible person was fed, the distribu- 
tion of these by socioeconomic and family status 


index person was fed. 
Infections in Susceptible “Index” Persons.—Of 
the 51 feedings represented these household 


Taste 2.—Summary of Efforts to Recover Virus from 
Pharynges and Feces of Index Persons Fed “Sabin Vaccine,” 
by Virus Type, Dose, and Family Status 


Appropriately Uallneted Speeiinens 
Vaccine Dose Persons No.of Persons No. of 
Virus, Fed, Exam Persons Exam- Persons 
Type Log Family Status ined Positive ined Positive 

26 (24 yr) 0 

Adu 0 0 

5S Child (24 yr.) 1 6 “ 

73 (2-5 yr.) 3 

Adult 1 ’ ’ 

f Child (24 yr.) ” 6 

Adult i 1 1 1 

36 yr) 2 2 2 

51) (87 yr) 0 6 

Adult 1 0 ! 1 
and/or fecal excretions. As may be seen in detail in 
table 2, four of these failures were in persons who 
cine. One of the four failures was an , who 
was then refed with 5.3 log doses of the same virus 
type. Again he failed to become infected, repre- 
senting the fifth and last feeding failure. He was 
refed once more, with 7.3 log doses of the same type, 
and t excreted virus fecally for five days. 
Among the 46 persons who did become infected, 
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titer before infection was greater than 1:40. It must 
also be added that in no instance did a significant 
serologic titer rise occur in any person from whose 
fecal specimens we failed to isolate virus. It may 


Post- infection Antibody Titer (1X) 


< 40 160 320 12802960 
Pre -infection "Salk Vaccine Antibody Titer (1.x) 
Homologous antibody titers before and after proved in- 
fection with “Sabin vaccine” in naturally susceptible per- 
sons. 
also be seen in table 2 that the age of the index 


_ after feeding with any given virus type or 


The duration of excretion was very variable: 
demonstrable excretion from the pharynx lasted from 
a minimum of 2 to a maximum of 17 days and, 


Tasie 3.—Duration of Pharyngeal and Fecal Excretion of 
Polioviruses After Oral Administration of “Sabin Vaccine” 


No. of Persons with Indicated Duration After 
Ingestion of Indicated Virus Type 


Type 
Observed Duration —— . .. _ 
of Exeretion, Pharyn- Pharyn. Pharyn. 

Days weal) Feeal geal Fecal 
‘ 4 4 7 0 

1 ! 1 1 
1 3 2 1 2 
Mean duration...... as ue mt 
Mean interval’...... 19 is Is 42 


Average time elapsed between last newative «pecimen before exere- 
and last pacitive end aagative otter 


in the feces, from a minimum of 2 to a maximum of 
at least 137 days. There appeared to be no relation- 
ship between duration and either the size of the 


infecting dose or the age of a Ss 
shows the distributions and the durations 


oe 
being as follows: Negro, 13 children only; Cauca- ae = oe 
sion-lower economic, 13 children only; and Cau- oe g 
casian-upper economic, 18 children and 7 parents. ° e / 
In five additional units, a homologously naturally 
om 
© Susceptibie inden person 
units, all but five resulted in the infection of the “ fe Corp Coen 
index person, as indicated by the subsequent re- - 
covery of homologous virus from the pharyngeal o f/® 
fecal excretion was the most sensitive indicator of 
that fact. Pharyngeal excretion was usually de- 
tected after the administration of 7.1 to 7.3 log 
doses (16 of 22 persons examined ), but was found 
after 5.1 to 5.3 log doses in only 1 of 16 persons ee 
examined. The serologic detection of infection, as 
indicated by a titer rise fourfold or greater, was 
even less reliable. Study of appropriate specimens 
of all persons is not yet complete, but as indicated 
in the figure, significant rises above the titers per- 
sisting from Salk vaccination completed one to two 
years previously often failed to occur where the 
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by Economic Status and Virus Type 
ly Group Family Group 
Ratio* of of Ratio* of of 
Contact Contact Contact Contact 
Virus Type Infections Infections Infections Infections 
Susceptible Contacts 
Immune Contacts 
ie 3/15 2n 7 
0/9 0 11/33 
All. 19 7%6 25 


virus type appeared to have been the most signifi- 
cant, a summary of homologous infections among 
the contacts of index children is shown in table 5. 
With the larger numbers of subjects now available, 
the “benefit” of lower economic status and the 
generally greater infectiousness of type 3 vaccine 
are more evident. Type 2 appears to have been the 


about the interval of time between the onset of 
viral excretion in the index person and that in his 
contacts. On several occasions, however, it was as 


hour period of contact, confined 
exclusively to the type 3-infected index child, re- 
sulted in the infection of two out of three child 
visitors. The third unit is in some contrast in that 
a similar two-hour contact period between three 
child visitors and the four infected children in the 
family studied resulted in only one infection. The 
two who missed infection had the same limited op- 
portunity two weeks later and again escaped. 

A special study was planned around a fourth 
unit which was intended to initiate a long series of 
passages from one household to another, among a 
group of tive, related families. The index 

moved from all play contact, except with her 
siblings; on infection of the four siblings, only the 
latter to associate with the extra- 
household families. The second link in the intended 
series was a large family containing five susceptible 


cousins. Unfortunately, this passage failed 


involved. Of greater import is the rather large num- 
ber of contact persons who excreted for very short 
periods of time, and who were therefore unlikely to 
be able to spread their infections to others. This is 
particularly characteristic of those naturally im- 
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Examination of this table shows a number of often greatly delayed. The infection records of two 
interesting contrasts. Among the susceptible family typical families from the lower economic group are 
contacts of infected index children, many infections reproduced in table 6. 
occurred, but there was a marked difference based Spread of Infection of Extra-Household Contacts. 
on economic status, the families from the lower —An adequate record of specimens from persons 
economic group experiencing many more. Among outside the home who were in contact with Sabin 
the three virus types of the Sabin vaccine, type 3 vaccine-infected families is available in connection 
feedings appeared to have resulted in more spread. with only four study units, since extra-household 
The presence of pharyngeal excretion may have studies were initiated only where conditions for 
been associated with more extensive spread than spread were likely to be optimal, i. e., with the ad- 
occurred in its absence, at least with types 2 and 3 ministration of 7 log doses in lower economic 
virus, although a number of these contact infections a . ca units, — the two sib- 
apparently took place long after pharyngeal excre- ings within the family nor the one 
tion had ceased. Despite the fact that the observa- extra-household child contact became ool aah 
tions were few in number and restricted to — 

| , it is striking that x : contact. 
no single intance of spread followed the infection The second of the units studied was remarkable 
of an index adult, even though several experienced 
prolonged pharyngeal excretion. Finally, the rather 
large number of reinfections among naturally im- 
mune persons is notable. 
Taare 5.—Summary of Homologous Infections Occurring 

Among Family Contacts of Infected Index Children, 

195 
Vv. 

— com- 

* As in table 4. pletely, despite frequent and intimate play contact, 

perhaps because of interference by coincidental 

Since differences based on economic status and natural episodes of ECHO type 1 and poliovirus 

type 2 involving four of the five type 3-susceptible 
children in the exposed household. However, three 
of the four other extra-household contacts in three 
households did contract infection with type 3. 
Nature of the Infection Experienced by Contacts. 
—Only on a single occasion was homologous virus 
isolated from the pharyngeal specimen of a con- 
least infectious. No family contact infections re- tact. The distributions and means of the durations 
sulted from the two successful feedings in naturally of fecal homologous polioviral excretions, by con- 
immune persons with types 1 and 2 viruses respec- tacts of persons ingesting Sabin vaccine, are indi- 
tively. cated in table 7. 

The less frequent collection of stool specimens The significance of the shorter mean duration of 
from contacts renders difficult exact statements type 1 excretion is doubtful, in view of the great 
short as one day, and on others not before one, two, 
or three weeks. It was particularly notable that 
viral excretion by naturally immune persons was 
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F 


ence between these 

being fed was 

three examples. In unit 

ing all three susceptible children at the time when 

type 1 Sabin vaccine was fed to the 5-year-old. The 

large dose administered may have suppressed 

index child, the smaller dose received by the 

others by way of “normal” contamination 

ast to been and Ghey 

cination.” Unit 15 may illustrate reciprocal inter- 

ference between a “wild” type 2 and the attenuated 

from the family, the index be- 
came infected with 2, perhaps from a neighbor- 
hood source outside the home. In unit 46, an ECHO 


Presence of Homologous Virus in Feces on Day 


Unit 6: Negro, Index Fed 5.5 Log Dose of Type 1 Virue 


Unit ©: Caucasian Lower Economic, Index Fed 5.1 Log Dose of Type 3 Viru«# 


Family Status Age. Yr. Statust 
7 
<2 Ww 
1 . - 
6 
< 
3 ~ < 
2 <a 


+ 


+! 
+ 
+1 


+ + + 
+ 


+ 
+ 


+ 


++ 
+ 


type or 
termination in the household when the index 
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mune, but is also true of a substantial proportion of 
the naturally susceptible contacts. Since all of the 
persons who excreted for only one day also failed to 
experience a booster rise in high-avidity antibody 
were not obtained daily from contacts (table 6), it 
is i likely that a number of contact infections 
with only brief viral excretion were missed. It is 
interesting, nevertheless, that the mean duration of 
excretion of all three types among susceptible con- 
tacts (24.3 days) was very close to the same mean 
among — index persons (28.2 days). 
The likeli of detecting a titer rise after 
proved infection in those persons who had preexist- 
ing antibody derived from Salk vaccine was pre- 
viously discussed and illustrated in the figure. The 
Taare 6.—Sample Families to Illustrate Spread of “Sabin Vaccine” After Administration to 
Single Naturally Susceptible Index Child® 
Homologous 
Antibody 
Homologous Titer 
on + + = 
+ 
- + 
- _ + + 
+ 
+t + 
+ + + + 
indieates virus isolation; indicates no virus isolation from available «epecimens: and no symbol indicates no «pecimen collectet 
“Index” child indicated by arrow. 
{hi 1st, specimens collected on day 1 through 10. 
13th day homologous was isolated from kitehen floor 
in infected contacts, as compared with infected child 
index persons, is notable and related to the fre- was fed with attenuated type 3 Sabin vaccine. The 
quency of transient infections in the contacts. ECHO infections spontaneously disappeared or 
Among the 14 naturally immune persons in whom were suppressed by the spreading attenuated polio- 
infection was observed and whose serums have virus, and eventually all susceptible children be- 
been studied, no rise in titer could be demonstrated. came infected. In addition to other episodes similar 
Coincidental “Wild” Enteroviral Infections.— to the above, many casual infections with entero- 
Since many of the family units of study were being viruses, including an ECHO 9 isolation from a 
investigated during the summer and autumn pharyngeal gargle, were detected later during the 
months, and since New Orleans is an area of high course of unit investigations, when interference 
enteroviral endemicity, it is not surprising that could not be postulated. 
several episodes of infection with other enteric Virus Recovery from the Skin and from Fomites 
viruses occurred coincidentally with the administra- in Households.—During the course of the investiga- 
tion of the Sabin vaccine: poliovirus type 2, ECHO tion of 26 study units, some attempt was made to 
virus types 1, 6, and 9, Coxsackie virus types A9 and 
BS, and an unidentified agent with adenovirus-like sites other than the pharyngeal or fecal excretions 
cytopathogenicity. On several occasions, interfer- during that period after vaccine administration 
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with Administration of “Sabin Vaccine” 


Natural 


in a swab of the living 


of 


the latter virus 

With oral inocula 

000 infectious units, the dose 

Sabin for routine use, all of the three 

sidered were able to initiate infection in all but one 
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t. 
of the presumably susceptible persons. H 
pharyngeal infection after administration 
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does not suggest that the previous sensitization with 
Salk vaccine had produced an 


contacts from the upper economic group became in- 
fected as contrasted with 53% among households 
from the lower economic group. This is a much 
greater difference than was seen in episodes of 
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attenuated strain might inhibit the spread of the 


New Orleans. Each unit contained at least three 
naturally susceptible members, one of whom was 
fed the oral vaccine. The course of infection in this 
index person was followed by virologic and sero- 
logic means, and spread to other persons within and 
without the families was similarly studied. The 
effect of such variables as virus , Virus dose and 
the related excretion of virus in the pharynx, socio- 
economic status, and age of the vaccine recipient 
was investigated. All except one adult became in- 
fected after the feeding of at least 100,000 infectious 
units, 
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al susceptible contacts isthe rule, regard 
of almost all susceptible contacts is the rule, regard- 
although comparable studies in unvaccinated per- less of sanitary status. This probably is to be ex- 
sons were not done. plained by the lesser infectivity of the attenuated 
Among the 46 family units in which spread of strains. 
virus from a vaccine-induced infection was studied, The demonstration of transmission of vaccine vi- 
the more readily identifiable variables were virus ruses outside the family unit to play contacts sug- 
type, virus dose, and the related pharyngeal excre- gests the possibility that an entire community might 
tion of virus, socioeconomic status, and age of the be saturated with these strains, if they were ad- 
index person. Perhaps of at least equal importance ministered to a sufficiently large proportion of the 
in influencing viral transmission are concurrent in- susceptible children present. Despite their lower 
fections with other enteric viruses and subtle varia- infectivity, the multiple opportunities for contact 
tions in the interpersonal relationships of the indi- then available might enable them to compete 
viduals comprising these families. Because of the effectively with other, “wild” strains t in the 
multiplicity of variables and the small numbers of population, eventually, perhaps, to displace them. 
units per identified variable, conclusions as to the Interference between enteroviruses has been 
influence of individual factors in predisposing to or demonstrated often in the laboratory, and has been 
limiting transmission seem justified only if the re- postulated as an explanation for some peculiarities 
sults are definite and consistent. in the occurrence of epidemics of poliomyelitis and 
Among the three virus types, there is a suggestion pleurodynia."* If this is a phenomenon which occurs 
that type 3 ordinarily may spread more readily than under natural conditions, we might expect that the 
either of the others; however, in individual in- introduction of a related enteric virus into a house- 
stances, both types 1 and 2 viruses infected all of the hold coincidentally with the administration of an 
contacts. A direct effect of virus dose was not noted, ee 
but the larger (7 log) doses resulted in a greater latter, as is strongly suggested in certain of our unit 
proportion of index pharyngeal excretors, who in studies. Thus, while, in practice, extensive com- 
turn were associated with more extensive transmis- munity spread of vaccine polioviruses may be 
59 sion of types 2 and 3. However, the significance of limited in good environments by superior hygienic 
170 this is weakened by the fact that development of standards, it may, rather paradoxically, be limited 
infection of some contacts appeared well after by viral interference in poor environments. If such 
pharyngeal excretion had ceased. Since fecal ex- interference takes place commonly, it might be of 
tracts have not yet been titrated, some association great importance in limiting the effectiveness of 
between virus titer in the feces and viral multiplica- mass live-virus immunization programs in poorly 
tion in the throat cannot be ruled out. Moreover, a sanitated areas. 
possible effect of the larger dose on suppressing or Finally, the total absence during this study of 
aborting coincidental “wild” virus infections has harmful effects consequent to infection with these 
not been evaluated. Nonetheless, although pharyn- living, attenuated poliovirus strains is to be noted. 
geal excretion may have some effect in increasing Although the persons taking part were few in num- 
the probability of virus transmission, the demon- ber, these results may be added to the rapidly grow- 
stration that spread occurs readily in its absence is ing record of safety which is being accumulated for 
of much greater import. This relates to the sugges- this method of immunization against poliomyelitis.” 
tion by Salk '* that, if formalinized vaccine reduces 
pharyngeal multiplication, and if the transmission Summary 
of poliovirus is by way of pharyngeal excretions in A study of the spread of infection with Sabin’s 
a well-sanitated population, then the widespread living, attenuated strains of polioviruses was con- 
use of a formalinized vaccine may reduce the vol- ducted in 56 “Salk-vaccinated” household units in 
ume of transmission in such a community. Spread 
certainly did occur in many of these Salk-vaccinated 
families in the demonstrated absence of pharyngeal 
excretion of virus. Furthermore, spread of infection 
did not occur among several families from the upper 
economic group in which the index person was a 
mother who was excreting virus from the throat. 
The one variable which definitely plaved a role in 
controlling the extent of intrafamilial transmission 
was socioeconomic status. Only 9% of susceptible 
tected. Socioeconomic status appeared to have the 
most marked effect on spread, upper status usually 


No illness was associated with either primary vac- 
cine administration or contact infection. 

1430 Tulane Ave. (12) (Dr. Gelfand). 

This study was supported by a grant from the National 
Foundation. 
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V. 
John H. Moyer, M.D., Philadelphia 
Numerous clinical conditions of diverse etiology 
are associated with sodium and water retention, due 
usually to increased reabsorption by the renal Chlorothiazide in doses of 1 Gm. by 
tubules. Because of the varied causes of edema, a mouth twice daily induced the excretion of 
drug, if it is to be effective, must be adequately practically the same amounts of sodium and 
potent to depress the reabsorption of sodium and chloride as did 2 cc. of a molar solution of 
water irrespective of the etiology of the retention. meralluride injected intravenously. When the 
Chlorothiazide (Diuril) is an effective natruretic chlorothiazide was administered daily for 
and diuretic agent when administered orally, and it two or three weeks, the sodium excretion 
compares favorably with the organomercurials declined until it approached the daily intake, 
which are given parenterally. As in the case of the and the patient's body weight approached a 
organomercurials, the increase in water excretion is steady level about 4 ib. (1.8 kg.) below the 
secondary to the natruresis. Although the incidence initial level. A nearly maximal rate of sodium 
of serious side-effects after the administration of excretion was obtained with 2 Gm. of either 
chlorothiazide is low, a number of derivatives of chlorothiazide or flumethiazide, and increas- 
chlorothiazide have been developed in an effort to ing the doses to 4 Gm. did not yield further 
find more potent compounds with fewer side-effects. significant increases of sodium excretion. For 
This report presents certain pharmacological prop- hydrochlorothiazide the dose required to give 
erties of chlorothiazide and two of its derivatives, maximum excretion rates was 200 mg. A 
steadier effect and over-all increase in re- 
sponse resulted from giving doses of 200 mg. 

of hydrochlorothiazide every 12 hours os 
Read in the Symposium on the Newer Diuretics—Especially Chioro- compored to 400 mg. given once a day. 
thiazide—Indications and Reported Use, before the Section on General 
Practice at the 107th Annual Meeting of the Amencan Medical Asso- 
ciation, San Francisco, June 26, 1958. 
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with respect 
chloride, suggesting that the effect is at 


attributable to a direct influence of chlorothiazide 
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flumethiazide (Ademol) and hydrochlorothiazide In general, the spectrum of activity of chlorothia- 
(Hydrodiuril), placing particular emphasis on the zide appears to resemble that of the mercurial 
response in electrolyte excretion. 
rivatives, administration of merallu paren- 
Effect on Electrolyte Excretion terally is followed by an onset of action within one 
Chlorothiazide inhibits carbonic ear ay or A hour which reaches its maximum in 2 to 6 hours, 
vitro, being more active than sulfanilamide but less and the natruretic effect lasts for 12 to 18 hours. An 
active than acetazolamide (Diamox).' In vitro, increased excretion of sodium and chloride is the 
chlorothiazide exerts its effect primarily in the predominant effect,’ while potassium excretion is 
renal tubules. Some investigators’ propose that not significantly altered (fig. 1). Ammonia excre- 
chlorothiazide produces its diuretic by tion, slightly depressed at first, becomes elevated 
inhibition of sodium and chloride cedieantien, after the period of greatest sodium loss. During the 
with subsequent exchange of some of the sodium stage of greatest chloride loss, bicarbonate excretion 
for potassium in a more distal portion of the tubule, is suppressed, but this returns to normal or higher 
resulting in a moderate increase in potassium excre- when the chloruretic response subsides. 
tion. These authors also compared chlorothiazide The predominant effect of chlorothiazide and 
and meralluride (Mercuhydrin). They concluded flumethiazide is to increase sodium excretion, with 
that chlorothiazide acts more distally in the renal a lesser but nearly equal effect on chloride excretion. 
tubule than meralluride. Presumably flumethiazide By contrast, the predominant effect of hydrochloro- 
and hydrochlorothiazide have the same action. thiazide is to increase chloride excretion, with a 
lesser effect on sodium (fig. 1). 
ne y Ford * compared the response to chlorothiazide 
pon given alone and in combination with meralluride 
120 Y y or the carbonic anhydrase inhibitor acetazolamide. 
200 y y With the former combination, the response was 
additive. With the latter combination, the maximum 
; Y chloride output was only one-half that of sodium 
and the bicarbonate loss was fourfold to sixfold 
j greater than that which occurred when chlorothia- 
Sw ‘ y Y} zide alone was given.‘ There was a modest in- 
o Y Y crease in sodium excretion. It appears from both 
~ | G I preclinical and clinical studies that the effects of 
A Z 4 chlorothiazide on sodium excretion are additive to 
those of mercurial as well as to the re- 
Fig. 1.—Effect on sodium, bens: ttl allay dite, sponse to carbonic anhydrase inhibitors. It is quite 
of hydrochlorothiazide b compared to chlorothiazide possible that chlorothiazide shares a common 
a meralluride. mechanism of action with meralluride and another 
with acetazolamide but that it also acts through a 
Chlorothiazide and the two derivatives (hydro- third, noncompetitive mechanism.°* 
chlorothiazide and flumethiazide) produce effects Both meralluride and the thiazide derivatives 
within 2 hours after oral dosage that reach a maxi- reverse the effects of vasopressin ( Pitressin ), which 
mum within 6 hours; the response persists for 12 normally decreases urine flow but does not alter 
hours or more. The primary effect of chlorothiazide the rate of electrolyte excretion. When chlorothia- 
is an increase in sodium excretion, with a slightly zide or meralluride is given to dogs who have 
lesser effect on chloride excretion (fig. 1). There is a previously received vasopressin, the urine flow is 
moderate and consistent increase in potassium ex- increased and sodium, potassium, and chloride 
cretion. As a compensatory renal mechanism to excretion rates are greatly increased also. The urine 
conserve sodium, ammonia excretion is increased rg and 
during the second 12-hour period but shows no in- least partly 
crease before that. The increase in the rate of excre- eee 
tion of bicarbonate is about one-fourth that of on renal tubular electrolyte transport. 
chloride. Phosphate excretion is not altered. By Chlorothiazide also reverses the inhibitory effect 
contrast, a carbonic anhydrase inhibitor such as of various steroids on salt excretion. When corti- 
acetazolamide produces an immediate augmenta- sone, hydrocortisone, or fludrocortisone is given to 
tion of sodium excretion, with an almost equal effect adrenalectomized dogs, sodium excretion is sup- 
on potassium and bicarbonate excretion. Acetazola- pressed and potassium excretion is augmented; con- 
mide suppresses chloride excretion during the sequently, the sodium-potassium ratio declines. 
period of greatest bicarbonate loss, but the former When chlorothiazide is given at this stage, the 
increases when the latter subsides. on meng excre- sodium excretion increases considerably, with an 
tion is not affected by carbonic anhydrase inhibi- accompanying small increase in potassium excre- 
tors. tion. The relatively greater increase in sodium out- 


put tends to raise the sodium-potassium ratio toward 
normal. Similar observations have been made on 


been reduced (fig. 2). Serum concentrations of 
chloride and potassium are slightly depressed, while 
te is slightly elevated. The nat- 
ruretic effect of mercurials is qualitatively similar 


WEIGNT LOSS 
Pounwos 


— extraction of para-aminohi te, since 
ppurate clearance was not reduced at 
effect. In conclusion, the diuretic response to chlo- 
rothiazide cannot be attributed to an increase in 
glomerular filtration rate, indicating that the diuretic 

results from blockade of water and elec- 
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was no effect on mean blood 


wt min. 


Fig. 3.—Effect of flumethiazide on sodium excretion after 
single dose of 800 mg. given orally. 


Observations on hydrochlorothiazide likewise 
showed no significant alteration in renal hemody- 
namics after the administration of 100 mg. orally. 
When 200 mg. was given intravenously, there was a 


temporary in glomerular filtration rate 
returned to control levels within one hour 
after the drug was given 


Dose response 
used as the critical modality, were determined for 
patients who were on a controlled sodium intake. 
Since the patients were in electrolyte balance on a 


GFR ce. /min. 


TIME IN HOURS 


zide on 


increase or reduction in rate within six 
hours 

diet containing 50 mEq. of sodium, the control 
excretion in urine was appro 90% of 
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filtration rate (fig. 4), or renal plasma flow. Despite 
patients who were receiving steroids therapeutically. the marked natruresis, plasma sodium and potas- 
With continuous daily administration, chlorothia- sium concentrations were not altered. 
zide has repetitive action (fig. 2). Increased sodium 
excretion continues until body stores of sodium have vo / 
to that of chlorothiazide. The trend toward hypo- “acl ea ah 
chloremic alkalosis is sometimes observed with the > an 
administration of thiazide derivatives, especially f 
hydrochlorothiazide. 
Observations on Renal Hemodynamics 
Doses of 0.5 mg. and 10 mg. of chlorothiazide 
per kilogram of body weight given intravenously 
appeared not to have a significant effect on mean 
affected by the 0.5-mg. dose, but after the 10-mg. 
dose it was slightly depressed, probably as a re- 
2 Bioassay Studies 
Fig. 2.—Effect of continuous administration of chlorothia- san \. 
zide on sodium excretion and weight loss in patient with 80 pO enim 
minimal edema. After two to three weeks’ daily therapy, 70 er 
sodium excretion approximates intake. This occurs as the 
body stores become depleted. Despite this approximation. 60 at 
weight loss is maintained. 
sponse to the water and sodium loss (dehydration 4 ——— 
phenomenon) associated with the diuresis.” It is *s ee 
not likely that chlorothiazide inhibits the renal 
Controi 
Orue Given 
Fig. 4.—Effect of single 800-mg. oral dose of flumethia- 
EE glomerular filtration rate. Lines indicate responses 
of individual patients. There was no evidence of significant 
trolyte reabsorption in the renal tubules. 
Similar observations have been made on flume- 
thiazide. When 800 mg. of flumethiazide was given 
orally to patients in heart failure, there was a sharp 
increase in sodium excretion one hour after the t ietary ium (a t 45 mEq. ). average 
drug was given (fig. 3), and this persisted through- increase in the 24-hour urinary sodium excretion 
out the period of observation (five hours). There after chlorothiazide was 44 mEq. after the 500-mg. 
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pty he 5). To determine differences in sodium and potas- 
as no dose sium excretion for chlorothiazide given as a single 

above 4 G dose and as fractional doses per 24 hours, the so- 

dose was Gm. dium and potassium excretion was observed in a 

Similar observa hen patient who received 4,000 mg. as a single dose at 
flumethiazide was admin 6 a. m. After a suitable recovery period (seven days) 
the drug was g as 1,000 mg. every six hours for 


4. 


sess significant antihistaminic, adrenergic- 


atropine-like, or ganglionic-blocking activity. 


noted on mean arterial blood pressure or heart rate. 
These findings indicate that the drug does not pos- 


daily a 
and 
are cust 


ull 


chlorot 


in two divided doses at 8-to-12-hour intervals. 


Pees 
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unaltered by chlorothiazide, as was the reflex pressor or without e.g orm vascular disease, similar 
daily doses for five days per week are recommended. 
diuresis. 
blocking, When the thiazide derivatives are first adminis- 
cl tered to hypertensive patients being treated with 
other drugs, it is advisable to continue giving 
j Rauwolfia derivatives in the standard dosage and 
3 g4 bdo to reduce the dose of the other agents (fig. 9). The 
— dose particularly of the ganglionic-blocking agents 
J x0 ’ should be reduced one-half or more (to avoid a 
possible precipitous fall in blood pressure), and 
eo : then it should be increased or decreased in small 
increments according to the patient's response. 
so . Careful, repeated observations of blood pressure, 
~ especially during initial therapy, are essential. Doses 
i «0 Pg of chlorothiazide and of other antihypertensive 
a* drugs given simultaneously can sometimes be fur- 
ther decreased, once the blood pressure becomes 
i stabilized at the lower level. 
200 @00 > <00 26 
curve for 200 me 
hiazide. Curves 400 me 00 
excretion could fee 
x effective 195 
be about 200 mg. 20 = Vv. 
wy 
Clinical Use 
The initial dosage of chlorothiazide and flume- ye 
thiazide in edematous subjects is 1 to 2 Gm. daily, “wt Z 
and for hydrochlorothiazide it is 100 to 200 mg. 
daily for three to five days or until overt edema dis- e 
appears. This is followed by administration of a - 
maintenance dose of 250 mg. to 1, 
rothiazide and flumethiazide 
hlorothiazide daily. Total 
g. of s 
a 
Since these compounds exhibit a rising dose- 212 AY 
response curve,” the dosage should be adjusted to : 3 , zaAYV 
the needs of the patient. Therapy in severely ill pa- “a a a a a a i te 
tients is started at higher dosage levels than in those vee @ wsune 
with moderate or mild edema. The dosage and Fig 8-N 200 
subsequently according to the patient's response. day. Although there was somewhat larger response initially 
In mild or moderate edema, smaller doses and to 400-mg. dose, significant increase in excretion occurred 
intermittent administration, for two or three days when second 200 mg. was given in twice-a-day regimen. 
per week, may be preferable. Occasionally even 
severely ill patients will respond better to inter- Therapeutic Precautions 
mittent administration (three days per week). Edema syndromes, particularly heart failure, may 
For premenstrual tension, therapy with 500 be associated with electrolyte abnormalities. Some 
of chlorothiazide or flumethiazide or 530 mg of these are due to coexistent gastrointestinal, he- 
hydrochloroffilazide daily is usually started fiv patic, renal, or pulmonary disturbances, while 
seven days before the period and discontin others may be the result of intensive or excessive 
the onset of menses. In edema of pregnancy, with use of therapeutic agents. These electrolyte dis- 
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underlying disease, diuretic therapy will probably 
be of no avail. Electrolyte disturbances caused by 


chloride excretion 
rather than 

excretion. This re- 
sponse is in contrast 
to that with the other 
thiazide derivatives. 


. on the 


(sagging) and low “take-off” of the S-T segment. 
These 


DIASTOLIC 
¢ we” 


~ 


re) 
° 


SUPINE 
50 | iGm bid | 
20mgm od} 
CONTROL ——1Reserpine_O Smgm Daily 
2 3 4 5 6 a 


and for three to six Sees Saereeay taken not to bring on 

is usually discontinued until the reestablishment of a administration of potassium chloride 

normal or nearly normal electrolyte pattern or citrate (1 to 6 Gm. daily) along with chlorothi- 
Intensive or administration of chloro- is in patients with 


kalemia. Mild depression of serum potassium level 
vy produces no symptoms. As the potassium 
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turbances may cause serious symptoms and may the reflexes, hypoactive or absent. The patient may 
also render the underlying disease unresponsive to complain of weakness only, or of numbness of the 
therapeutic regimens. An electrolyte imbalance extremities. When the hypokalemia is severe, symp- 
should be suspected (and confirmed by chemical toms include apathy, drowsiness, anorexia, nausea, 
studies) in all patients whose conditions become paralytic ileus, Sepcuenion, and shallow, infrequent 
refractory to diuretic agents. However, when care- respiration. Hydrochlorothiazide is more likely to 
ful appraisal shows that both symptoms and electro- produce potassium depletion (hypokalemia) than 
lyte disturbances arise from of the are chlorothiazide and flumethiazide. 
pear when the serum potassium level drops to 3 
vigorous diuretic thenp IT Ei mEq. per liter or lower. These are prolongation of 
usually be readily corrected. Q-T interval due mainly to flattening and widening 
Hypochloremic alkalosis may be avoided by a Way 
judicious adjustment of the dosage and frequency 
of administration of thiazide derivatives and by 
avoidance of rigid salt restriction. This side-effect bination. 
is most likely to occur in association with the ad- Hypopotassemia sensitizes the myocardium to the 
ministration of hydrochlorothiazide, since the pri- action of digitalis and may result in digitalis tox- 
mary effect of this a A 
agent is to increase 250+ > SYSTOLIC 
Pw 
\ 
Temporary cessation w — \ \ AY 
ammonium chloride \ 
prevents or corrects @ fr», 
the alkalosis if it does 
occur. The therapist 6 
should remember 2 
that, in patients with 
hepatic insufficiency, 
ammonium salts can 
produce ammonium 
intoxication. The low- 
salt syndrome as a 
complication of ther- 
apy with the thiazide vamnniens 
compounds does  oc- Fig. of chlorothiazide o response 3 — and 
cur occasionally. inal dose of blocking agent, reduction in blood pressure was much greater than that Seon 
When the history and while patient was taking rauwolfia and mecamylamine without diuretic. (Reproduced with per- 
blood electrolyte mission from Ann. New York Acad. Sc. 712456, 1958.) 
studies establish the 
fact that sodium depletion is present, salt can be icity. This is indicated by cardiac arrhythmias, most 
given by mouth or a cautious infusion of hyperton- often paroxysmal auricular tachycardia with block. 
ic sodium chloride may be used. Water should rig- Treatment consists of omitting digitalis and admin- 
idly be restricted while the infusion is being given istering potassium, preferably c , care being 
thiazide and its derivatives may produce pnditions w may be associated with potassium 
imminent, Potassium de 
loss (with diarrhea) is imminent. Potassium de- 
deficit accumulates, gradual diminution of strength ficiency may also develop during the administration 
is noted; the muscles tend to become flaccid and of some adrenocortical steroids. 


Conclusions 


In the final analysis, diuretic therapy is only one 
important facet of the management of edematous 
patients. An effort must always be made to correct 
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ACUTE PANCREATITIS IN PATIENTS RECEIVING CHLOROTHIAZIDE 


David H. Johnston, M.D. 
and 
Allen L. Cornish, M.D., Lexington, Ky. 

, Since its introduction in 1958, 

and relatively diuretic and Acute pancreatitis was diagnosed in three 
women, all 50 years of age or older, who 
chlorothiazide have been largely those resulting hed been taking 0.5 to 1.0 Gm. of chioro- 


injections of meralluride three times per week. On 
Jan. 7, 1958, the meralluride therapy was discon- 
tinued and the administration of 1 Gm. of chloro- 
thiazide daily begun. The digitalis therapy 
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1956, 
(Jan. 11) 1958; 
782409-419 (Feb. 3) 1958. 
3. (a) Moyer, J. H.; Ford, R. V.; and Spurr, C. L.: 
the underlying abnormality w specific therapy 
is available. 
: tions on Chlorothiazide (Diuril): Orally Effective Non- 
230 N. Broad St. (2). mercurial Diuretic Agent, Int. Med. 100: 
582-596 ( Oct.) 1957; abstracted, Ann. New York Acad. Sc. 
783397-408 (Feb. 3) 1958. 
2. Laragh, J. H.; Heinemann, H. O.; and DeMartini, 
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' lectrolvte disturbances. - disturbance: thiazic daily for two or . in 
actually reflect exaggerated therapeutic responses the course of treatment for cardiovasculor 
and are not true reactions of toxicity. However, disease. in no case was there a history of 
there have been scattered reports of direct toxic conditions usvally considered os predispos- 
effects, such as papular skin rashes,’ exfoliative ing to acute poncreatitis. The diagnosis wos 
dermatitis,” purpura,’ and jaundice.‘ In our experi- based on both clinical and laboratory studies 
ence, as well as that of others, such toxic effects are and was confirmed in one case by histologi- 
extremely rare; however, within the past year we col study of aevtopsy material. Although the 
have observed the development of severe acute specific etiology remained undetermined, 
Size we Son chlorothiazide was considered os a possible 
chlorothiazide daily several months. These pa- couse. The authors wish to olert physicians 
tients did not have any of the usual precipitating to this possibility, which may worrant further 
causes of acute pancreatitis, such as associated investigation. 
cholecystic disease, pancreatic tumor or infection, 
injury to the pancreas, or alcoholism. It seems time- 
ly, therefore, to call to the attention of others the 
possibility that pancreatitis may be a complication 
of chlorothiazide therapy. A report of these three 
cases follows. R of C 
Case 1.—The patient was a 78-year-old widow was contin t no ot ts were 
who had severe arteriosclerotic heart disease. Con- 
trol of her symptoms of congestive heart failure 
had required salt restriction, digitalis therapy, and 
From the Division of Medicine, Lexington Clinic. and downs” of intermittent mercurial diuresis. 


Vol. 170, No. 17 


At 4 a. m. on April 1, 1958, she was awakened by 
severe abdominal pain and vomiting. She 
was seen shortly thereafter at . exam- 
ination revealed an acutely ill, cyanotic, elderly 
female in severe distress. The skin was cold and 
moist. The cardiac sounds were of fair quality, the 
rate was 72 beats per minute, and the hm was 
completely irregular. The lungs were free of rales. 
The abdomen was distended and silent; tenderness 
was present in the epigastrium and right upper 


erythrocyte count of 4,930,000 and leukocyte count 
of 21,000 per cubic millimeter of blood, with 87% 
neutrophils, of which 11% were band forms. The 


tient’s 75 hours 
after the onset of abdominal pain she died. Post- 
mortem examination revealed severe 

pancreatitis with fat necrosis. The liver, 


vascular disease for several years. Two years pre- 
viously she had had an acute cerebrovascular 

dent resulting in a spastic right-sided hemiparesis. 
Her blood pressure ranged from 190 to 250 


i 


mine and 500 mg. of chlorothiazide daily was 
On Nov. 6, 1958, the patient was admitted to the 
hospital because of severe abdominal pain, nausea, 


erythrocyte count was 6,100,000 and 
the leukocyte count no cubic millimeter of 


the blood). The cerebrospinal fluid was normal. 
The blood urea nitrogen level was 100.8 mg.%. 

On the second hospital day the patient developed 
shock, her temperature rose to 104 F (40 C), and 
she became comatose. A constant intravenous in- 
fusion of arterenol was required to sustain her blood 
pressure level. However, with the help of intraven- 
ous administration of fluids, maintenance of con- 
stant gastric suction, and administration of anti- 


cholinergic drugs and insulin, she slowly regained 

‘iousness, her abdominal disappeared, and 
her blood urea nitrogen fasting blood sugar 
returned to normal levels. The serum amylase level 
was 280 units per 100 cc. on the 5th hospital day, 
365 units on the 8th day, and 50 units on the 12th 
day. Roentgenograms of the gallbladder and upper 
part of the gastrointestinal tract taken when the 
patient became ambulatory were normal. An elec- 
trocardiogram revealed a pattern of left ventricular 
hypertrophy. On the 48th hospital day the patient 


diastolic. and had had no further 
abdominal pain. Urinalysis revealed no sugar or 
acetone. The fasting blood sugar level was normal, 
and the administration of insulin was no longer 
necessary. 

Cast 3.—The patient was a 71-year-old widow 
who had been chronically ill with rheumatic heart 
disease, mitral insufficiency, and chronic congestive 


i 
E 


and 
December, 1958, when the 
was 
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blood, with 87% segmented neutrophils, 5% band 
neutrophils, 7% lymphocytes, and 1% monocytes. 
The sedimentation rate was 49 mm. in one hour 
( Westergren method ). Urinalysis revealed a specific 
gravity of 1.028, glycosuria (4+) and acetonuria 
(2+). Results of microscopic examination of the 
urine were negative. The blood glucose level was 
1,200 mg.%. The serum amylase level was 700 units 
quadrant. Results of rectal and pelvic examinations per 100 cc. (corrected for the high glucose level in 
were negative. The peripheral pulsations were 
intact. 
The patient was admitted to the hospital later 
that morning. Laboratory studies done about seven 
hours after the onset of her pain revealed an 
concentration of hemoglobin was 14.2 Gm. per 100 
cc. of blood. Results of urinalysis were negative. 
The serum amylase level was 1,630 units per 100 cc. 
A plain roentgenogram of the abdomen revealed a 
few gas-containing loops of small intestine but no 
free air or abnormal calcifications. 
The diagnosis of pancreatitis was obvious, and 
the patient was treated with sedation, administration 
; of atropine, nasogastric suction, and fluid replace- 
ment. On the third hospital day the serum amylase 
level was 562 units 100 cc. However, the pa- 
was transferred to a nursing home for continued 
care. 
She was seen again on Jan. 12, 1959, in the out- 
ga Y ucts were patient department of the hospital. Her blood pres- 
Case 2.—The patient was a 52-year-old married mm. Hg 
female who had had moderately severe hypertensive 
118 to 120 mm. Hg 
958, her blood pressure was 
and 130 mm. Hg diastolic. At 
tion of 5 mg. of mecamyla- heart failure for about 
on a low-salt diet and 
mercurial diuretics until 
administration of chlorot 
substituted for the mercurial diuretics. 
vomiting, weakness, and polyuria. Physical examina- On March 30, 1959, the patient suddenly began 
tion revealed a confused, drowsy, dehydrated, to have severe generalized abdominal pain with 
nausea and vomiting. The pain was steady and only 
syst temporarily relieved by administration of meperi- 
was dine hydrochloride. The patient was, therefore, 
t admitted to the hospital. She had no family history 
inati of pancreatitis. She never had consumed alcoholic 
tensi beverages. Physical examination revealed an acutely 
don ill, nauseated, dyspneic female. The blood pressure 
a was 170 mm. Hg systolic and 100 mm. Hg diastolic. 
SS — The pulse rate was 80 beats per minute. The respira- 


classification of Keith, Wagener, and Barker). 
The heart was enlarged to the left anterior axillary 
line, with a diffuse, heaving, apical impulse and a 
grade 4 systolic apical murmur. Auscultation of the 
lungs revealed a few medium moist rales in both 
bases. Abdominal examination revealed generalized 
tenderness, which was most marked in the upper 


markedly The peripheral pulses were 
full and equal, and there was no pitting edema of 
the ankles or legs. Results of rectal examination were 
negative. The patient was somewhat confused and 
irrational. Her lips were cyanotic. The concentra- 
tion of hemoglobin was 11.9 Gm. per 100 cc. of 
blood. The leukocyte count was 16,150 per cubic 
millimeter of blood, with 94% neutrophils. 
Urinalysis revealed albuminuria (1+) and 2 to 3 
white blood cells per high-power field. The serum 
amylase level was 925 units per 100 cc. A plain 


were normal. The serum amylase level just prior to 
the patient's dismissal was 70 units per 100 cc. 


1221 S. Broadway (Dr. Cornish). 
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tions were rapid and shallow. Her temperature was past year of the development of severe acute pan- 
97 F (36.1 C). Examination of the ocular fundi re- creatitis in three patients who were receiving 
vealed arteriolar sclerosis, grade 2 (according to the chlorothiazide leads us to suspect that this may be 
more than a coincidence. None of these three pa- 
tients was an alcoholic or had associated biliary 
tract disease. All were middle-aged or elderly fe- 
males. All had received chlorothiazide daily for 
several months. None had developed any untoward 
digestive symptoms or evidence of gastric irritation. 
part of the abdomen, accompanied by involuntary AR 
ate gaseous distention, and peristaltic activity was suclenged heapitalinstion. recovered 
Summary and Conclusions 
During the past year we have observed the de- 
velopment of acute pancreatitis in three patients 
(all middle-aged or elderly females) who had been 
receiving chlorothiazide daily for several months 
and who did not have associated biliary tract dis- 
ease, alcoholism, or any other of the conditions 
usually considered important in the etiology of 
pancreatitis. By reporting these cases, we hope to 
roentgenogram of the abdomen revealed a calcified, draw the attention of others to the possible de- 
tortuous aorta but no other abnormality. The roent- velopment of pancreatitis in patients who receive 
genogram of the chest revealed the lung fields to be chlorothiazide. 
clear but the heart markedly enlarged. The blood Addendum 195 
calcium level was 7.5 mg.%. Since the submission of this manuscript, we have V. 
The diagnosis of acute pancreatitis was made. observed a fourth example of pancreatitis associated 
The patient's severe abdominal pain persisted, and = with the administration of chlorothiazide. The pa- 
she was treated with constant gastric suction and tient is an 84-year-old man with arteriosclerotic 
administration of anticholinergic drugs, sedatives, heart disease and chronic congestive heart failure, 
mercurial diuretics, digitoxin (Crystodigin), peni- who had taken 1 Gm. of chlorothiazide once or 
cillin, and streptomycin. Because of cyanosis and twice a week for 15 months. He is now in the hospi- 
respiratory distress, administration of oxygen was tal with typical acute pancreatitis. The initial serum 
necessary during the first week of hospitalization. amylase level was 890 units per 100 cc. To date he 
Over a period of nine days the patient's condition is not well enough for cholecystography, but he 
slowly improved. Her abdominal pain disappeared, —_gives no history suggestive of gallbladder disease. 
she became mentally clear and rational, the cyanosis He has never used alcoholic beverages. 
disappeared, the dyspnea markedly improved, and 
she was able to take a soft diet without difficulty. ae 
part 
Clinical Experience with Chliorothiazide ( Diuril), with Par- 
Comment ticular Emphasis on Untoward Responses: Report of 121 
In the majority of cases of acute pancreatitis, Cases Studied over 15 Month Period, Am. J. M. Sc. 336s 
either alcoholism or associated disease of the biliary 533-545 (Nov.) 1958. 
tract is present. In a statistical review, Paxton and 3. Jaffe, M. O., and Kierland, R. R.: Purpura due to 
Payne * found either associated cholecystic disease oe (Diuril), J. A. M. A. 168s2264-2265 ( Dec. 
or alcoholism in 62% of 307 established cases of ' ; 
acute pancreatitis. In the remaining 38% of the cases gory England "Med. 
the etiology of the disease was unknown. To our 2500534-536 (Sept. 11) 1958. | re 
knowledge, no drug or chemical other than alcohol 5. Paxton, J. R., and Payne, J. H.: Acute Pancreatitis: 
has been incriminated as an etiological factor in Statistical Review of 307 Established Cases of Acute Pan- 
pancreatitis. However, our observation during the creatitis, Surg., Gynec. & Obst. @6269-75 (Jan.) 1948. 


CLINICAL THERAPEUTIC EVALUATION 
OF HYDROCHLOROTHIAZIDE (HYDRODIURIL) 


Arthur Fankhauser, M.D., Brooklyn, N. Y. 


were selected for treatment with hydrochlorothia- 


six with art heart disease. There were 
5 class 4 and 11 class 3 patients among those with 
cardiac disease who received the drug orally and 3 
class 4 and 7 class 3 patients received it in- 
travenously. 

Poor response to organomercurial therapy was a 
their original treatment with chlorot ; this 
requirement was not strictly used in the present 
study for patients in group B, for the practical 
reason 
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The advent of chlorothiazide initiated a new era 
in diuretic therapy. Since its evaluation by an un- 
usually large number of investigators, this remark- in most patients treated earlier with 
able compound has become a valuable therapeutic chlorothiazide, maintenance of the previous 
tool for countless practicing physicians. Orally status was obtained with a dose of hydro- 
given chlorothiazide is as powerful a diuretic as chlorothiazide one-tenth that of chlorothio- 
parenterally given mercury and does not it- zide. An importont advantage appears to be 
self become ineffective with continued use.’ It absence of complaints of weakness duting 
resembles structurally the carbonic anhydrase in- early weeks of treatment. Intravenous ad- 
hibitors and pharmacodynamically the organomer- ministration of hydrochlorothiazide is con- 
curial diuretic drugs. The primary effect appears venient and effective therapy. In oral ther- 
to be inhibition of renal tubular reabsorption of apy, daily administration is preferred because 
sodium and chloride, resulting in a secondary in- @ more constant level of “compensation” is 
crease in water excretion. There appears to be desirable. Hypertensive patients without 
some carbonic anhydrase inhibitory effect on the clinical congestive failure showed improve- 
renal tubules, particularly with the use of larger ment both symptomatically and by fall in 
doses.” blood pressure. 

Further exploration of the benzothiadiazine 
chemistry by Novello and Sprague resulted in the 

39 synthesis of hydrochlorothiazide (Hydrodiuril), 

170 the dihydro derivative of chlorothiazide, having Group A included 83 patients previously treated 
no double bond in the heterocyclic ring. Renal with chlorothiazide, of whom 9 had Laennec’s 
clearance studies show that hydrochlorothiazide is _ cirrhosis, 32 hypertensive heart disease, and 42 
cleared by the kidney at a rate greatly in excess of arteriosclerotic heart disease. In regard to severity 
glomerular filtration, attributable to secretion by of heart disease, 26 patients were in functional 
the epithelial cells of the renal tubule. Preclinical class 4 and 48 in class 3 (New York Heart Asso- 
evaluation with various doses demonstrated that ciation classification). Group B included 35 pa- 
the increase in cation excretion that resulted from tients not previously treated with chlorothiazide. 
increasing the dose of hydrochlorothiazide was Twenty-three patients in this group received hydro- 
completely covered by an equal increase in chlo- chlorothiazide orally and 12 received this agent 
ride excretion. In the case of chlorothiazide, how- intravenously (LyoHydrodiuril). Those receiving 
ever, a portion of the cation was covered by an the drug orally included six patients with hyper- 
increased bicarbonate excretion (increase in urine tension (without clinical evidence of congestive 
pH ). The kaliuretic effect in these experiments was failure), one with Laennec’s cirrhosis, seven with 
the same for both compounds. These findings may hypertensive heart disease, and nine with arterio- 
be of significance in assessing the clinical results sclerotic heart disease. Those receiving the drug 
with these compounds. intravenously included two patients with Laennec’s 

Materials and Methods cirrhosis, four with hypertensive heart disease, and 
Case Material_—One hundred eighteen patients 
zide, of whom 106 were outpatients. Duration of 
therapy was approximately four months (18 weeks 
for 69 patients and 17 weeks for 37 patients). 
Studies with chlorothiazide had been done pre- 
viously in the majority of these patients; they were 
classed with those having edema of marked se- 
verity, since poor response to organomercurial 
therapy was seen prior to the administration of 

pirram, the, Department of Medicine, Cardio-Pulmonary Lehorstory, = therefore, that the group B patients may not be 


it 


19° 
V. 
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Hypertension.—Patients who had re- 
ceived chlorothiazide demonstra no further 
Patients being treated 

with antihypertensive agents (usually — 
other than chlorothiazide demonstrated a 
fall in blood cap Pod 
Hg systolic and 0-10 mm. Hg diastolic when hydro- 
chlorothiazide added 


was b 

Of six patients with essential hypertension with- 
out clinical evidence of congestive heart failure 
who had never received chlorothiazide and who 
received no therapy other than hydrochlorothia- 
zide, all demonstrated an improvement in blood 


10-20 mm. Hg diastolic, 
the first week of therapy. Postural hypotension was 
not troublesome symptomatically, though it was 
occasionally noted on examination. Five of these 
six patients also had a loss of weight of 3 to 5 Ib. 
(1.3 to 2.3 kg.), which may be considered as water 
loss. It seems reasonable to suppose that at least 
a part of the antihypertensive action of hydro- 
chlorothiazide is referrable to improvement of ab- 
normal salt and water metabolism in hypertensive 
patients presumably free of congestive failure. 
Side-effects.—Three patients 

treatment after two to three weeks 
because of epigastric distress. Two patients devel- 
oped elevated serum uric acid levels, and one 
complained of aching knee joints. It has been 
suggested that these patients have “latent gout” 
and that the high uric acid levels are due to con- 
centration effects hydrochlor 
of previous decompensation; a more tenable ex- 


stances. A small drop 


ber of patients complain of weakness during the 
first one to two weeks of treatment; this symptom 
disappears usually spontaneously and sometimes 


proved 
have been demonstrated. In the present study with 
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hydrochlorothiazide 
welcome finding, but the explana- 


tely 

of weakness within the first 
* It is easy to imagine that 
increased amounts of adrenal cor- 

make these patients particularly 
prone to hypokalemia, but, if this is true, the fact 
that these women did not respond to supple- 
mentary administration of potassium is surprising. 
Moreover, despite the difficulty in demonstrating 


iogra 
has actually been the case. Finally, as has been 
noted, the kaliuretic effect in animal experiments 
was the same for both chlorothiazide and hydro- 
chlorothiazide, casting further doubt on the role 
of potassium in the production of weakness with 
chlorothiazide or the lack of weakness with hydro- 
chlorothiazide. Whatever the cause, hydrochloro- 
thiazide appears to hold an advantage in this 


mg. in 3 ml. of distilled water injected once a 
day and given again two to four times at two-day 
intervals in 8 of these 12 patients. Loss of weight 
24 hours after administration ranged from 2 to 8 Ib. 
(0.9 to 3.6 kg.), and a reduction of 1+ to 2+ in 


In 83 patients, hydrochlorothiazide (H 


ydrodiuril) 
was substituted Sor chlorothiazide with relative 


105/208 
hydrochlorothiazide, no evidence of hypokalemia 
has been demonstrated by serum or electrocardio- 
graphic study. No patient was given supplemen- 
tary potassium chloride or dietary potassium. More 
significantly, no patient complained of weakness 
at any time during the study. This finding appears 
to be the most distinct advantage of hydrochloro- 
thiazide over chlorothiazide. 

The lack of 

certainty » 

tion remains obscure. Because of the difficulty in 

proving hypokalemia, it has been supposed that 

the weakness seen with chlorothiazide therapy 

pressure and in symptomatology. The range of fall was related to low potassium content not demon- 

in blood pressure was 50-80 mm. Hg systolic and strated chemically or electrocardiographically. In 

a recent series of cases of pregnant women with 

low potassium content, a larger percentage of those 

59 patients with weakness would be expected to show 

170 

planation postulates a direct effect on renal tubular 

metabolism. respect. 

No adverse effect on liver function findings or Intravenous Administration.—Twelve patients re- 
blood cellular constituents was noted. There was 
no significant change in blood urea nitrogen levels. 

One patient with Laennec’s cirrhosis experienced 

generalized pruritus and mild diarrhea for two 

days after the administration of 530 mg. of hydro- 

chlorothiazide intravenously. 

Blood Electrolytes.—Changes in serum sodium peripheral edema was noted. Administration by 
concentration have been small in degree, incon- this method is fairly convenient and appears effi- 
stantly found, and within normal ranges in all in- cacious when parenteral administration is required. 
tration was common and tended toward reversal Summary 
by the second week of therapy. There was no sig- ee 
nificant change in carbon dioxide content. 

With chlorothiazide therapy, a significant num- ease and the edema-free, “compensated” status 
was maintained with dosages approximately one- 
tenth those of the latter compound. In 17 patients 
who had not received chlorothiazide, hydrochloro- 

with the addition of potassium, either in diet or thiazide produced the same beneficial results as 

without clinical congestive 
tensive patients without clinical congestive failure 


receiving hydrochlorothiazid 3. Fishman, S. I, and others: Chlorothiazide: New Ap- 
20 Eighth Ave. (17) (Dr. Fishman). , proach to Therapy of Edematous States, New York J. Med. 
S. W.: Salt Metabolism in 

. . Med. 3@2106-114 (Jan.) 1959. 
Merck & Company, Inc., 5. Scharfman, E.: Personal communication to the authors. 


HEMORRHAGE FROM MULTIPLE SITES ASSOCIATED WITH 
CHLORPROMAZINE-INDUCED JAUNDICE 


Martin Floch, M.D. 
and 
Sidney Leibowitz, M.D., New York 


Chlorpromazine, first synthesized in 1951 in 


anesthesia, has been available in the United States Hemorrhage occurs rarely during medi- 
since May, 1954. It has been used for many pur- cation with chlorpromazine, and then usvally 
poses but mainly to allay neuropsychiatric disorders, as purpura, without jaundice. Jaundice oc- 
to control nausea and vomiting of varied causes, to curs more commonly; its estimated incidence 
overcome hi and to diminish intractable pain. is 1 to 2%. However, hemorrhage and 
Its side-effects include excessive dryness of the jaundice can appear together during admin- 
mouth, drowsiness, tachycardia, nasal istration of the drug. A 66-year-old woman 
stuffiness, and a Parkinsonian type of gait and had been toking 75 mg. of the drug for 17 
tremor. Distinct from these side-effects are toxic days when the yellow color of her skin was 
effects, of which the main ones are fever, maculo- first noticed. Three days later she bled spon- 
papular skin eruption, agranulocytosis, and, lastly taneously from the vagina, rectum, and 
and probably most important urinary tract, and ecchymotic areas ap- 
incidence of ja is difficult to assess peared in the skin of the knees. Hypopro- 

accurately. It is approximated as between 1 and 2% thrombinemia due to a toxic action of the 
when large separately reported ' series of cases are drug was considered the cause of the 
added together. After five years of its use in the hemorrhage and was corrected promptly by 
United States, its manufacturer estimated that more vitamin K, therapy; the jaundice secondary 
than 13 million people had received the drug. to the chlorpr ine-induced hepotitis per- 
Its widespread use continues and the literature is sisted into the fourth week. 

now studded with reports of resulting jaundice and 

even of cases of liver involvement 

detectable jaundice.’ 

With but one exception thus far, no major or of & 


minor bleeding has been reported in association jaundice associated with chlorpromazine admin 

with jaundice after use of the drug. The exception is tion, theve are four references to hemorrhagic man 
the third of the three cases reported in 1955 by festations. Mullins and associates * mention purpuric 
van Ommen and Brown.’ This patient bled, pre- manifestations among the skin eruptions observed in 
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showed improvement both symptomatically and References 

by fall in blood pressure. In patients requiring 1. Wilkins, R. W.: New Drugs for Treatment of Hyper- 
parenteral administration, intravenous administra- tension, Ann. Int. Med. $@s1-10 (Jan.) 1959. 

tion of hydrochlorothiazide is convenient and effec- 2. Ford, R. V.; Moyer, J. H.; and Spurr, C. L.: Clinical 
tive therapy. The most important advantage ap- on 
to be the lack of weakness in patients 
4 CT. A SOTICS OF GO Dalle Specincally ODSCT- 

ported cases the prothrombin time was normal. vation of petechial eruptions in two patients. Plate- 

on a let counts were normal. Childers* reported the 
From the Medical Service, Beth Isracl Hospital. development of nonthrombocytopenic purpura in 
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bleeding did continue for evidence of jaundice 


1 


re 
4 


ral 
3? 


+ 


14.1 


presence of these additional factors.'' All these fac- 
tors affect the prothrombin time, and when we 
demonstrate a deficiency in prothrombin we cannot 


bin acti 

The few instances of bleeding associated with the 
use of chlor have been mild and observed 
almost vely without the development of 


A 66-year-old diabetic woman bled from 
sites (rectum, vagina, urinary tract, and skin) in 
association with induced by chlorproma- 
zine, administered for 17 days. The likely explana- 
tion for the hemorrhage is 


De- 

partment, Smith Kline & French Laboratories, August, 1955. 
2. Garmany, G.; May, A. R.; and Folkson, A.: Use and 
of in Psychoneuroses, Brit. M. J. 


fects of Largactil in Mental 


: 


Syndromes, Canad. M. A. J. 


713116-121 (Aug.) 1954. Bartholomew, L. G., and Cain, 
. C.: Chlorpromazine Hepatitis Without Clinical Jaundice, 
Proc. Staff Meet. Mayo Clin. 38s201-204 (April 4) 1956. 


Vol. 170, No. 17 JAUNDICE-—FLOCH AND LEIBOWITZ 1098/2063 
Hemorrhage is an exceedingly rare manifestation This conclusion is — by our knowledge of 
of chlorpromazine-induced hepatitis with jaundice, the difference in the histology of the liver in these 
as has already been pointed out, and is only slightly two disease states. 
less infrequent in the patient receiving this drug It should be stressed that in diseases of the liver 
be doe. not develon jaundice In our jaundiced there are factors in blood coagulation other than 
prothrombin, such as proconvertin (factor VII) and 
accelerator globulin (factor V or proaccelerin ). Our 
less measurement of prothrombin time by the Quick 
se is not absolutely method does not delineate the respective roles and 
a more satisfactory 
ly one is hypopro- 
Pe the existence or 
ne ee or at be certain which is at play. 
acking because of the In the face of the jaundice, in the absence of 
unfortunate t recognition of any other factor promoting bleeding, 
blood sample such as platelet deficiency, and in view of the rapid 
cessation of bleeding on administration of vitamin 
K,, we are inclined to believe that hypoprothrom- 
plasma had binemia was the cause. It has already been pointed 
; out that this is an extremely rare finding in the 
1 experience of those who have measured prothrom- 
3 
seconds, equal to the control. 
When vitamin K, is administered intravenously, 
bleeding is usually controlled within 3 to 6 hours, 
and a normal prothrombin time (if previously jaundice. rarity of this occurrence is the reason 
markedly elevated, enough to initiate hemorrhage ) for recording this 
9 may often be obtained within 12 to 14 hours. It a 
170 cannot be concluded beyond question that the 
assumed plasma prothrombin diminution was thus 
restored toward normal by the vitamin K,. None- 
theless, it is tempting to make this assumption be- 
cause of the later (secondary?) rise in prothrombin 
time to 16 seconds, when next tested a week later 
on the 11th hospital day. However, it is recognized although there is a possibility of defects in other 
that seven hours is ordinarily too brief a period in coagulation factors. Note is taken that depressed 
which to anticipate a considerable reduction in the prothrombin activity after chlorpromazine ingestion 
prothrombin time by means of vitamin K therapy, is uncommon. Hemorrhagic manifestations in asso- 
although it may occur. ciation with the administration of chlorpromazine 
The mechanism whereby such reduction of pro- 
thrombin time might have been accomplished by cases of jaundice. Minor bleeding has been noted in 
parenterally given vitamin K, is not fully clear. the absence of jaundice, usually in the form of 
Generally it is felt that the hepatic involvement due Purpura. A striking clinical observation in this pa- 
to chlorpromazine is a result of a sensitivity reaction tient was the voracious appetite she manifested from 
with consequent interference with the normal flow the height of her illness. 
of bile from liver cell to bile radicle. In viral hepa- 15 W. 84th St. (24) (Dr. Leibowitz). 
titis, toxic hepatitis, and other diseases in which References 
the parenchyma of the liver is diffusely injured or 1. (a) Denber, H. C. B.: Appraisal of Reactions, 
destroyed, the reduced plasma prothrombin content Correspondence, J. A. M. A. 115050586-587 (June 18) 1955. 
responds little or not at all to vitamin K. On the (b) Doughty, R.: Incidence of Jaundice Associated with 
other hand, in case of biliary obstruction or of bis- 
hydroxycoumarin-induced reduction of plasma pro- 
thrombin content, the effect of parenterally given 
vitamin K is to correct the prothrombin deficiency. 29:439-441 (Aug. 21) 1954. Azima, H., and Ogle, W.: Ef- 
Thus, if a reduced prothrombin content in the 
blood was counteracted or corrected by vitamin K, 
in our case, it is fair to conclude that the inflamma- 
tory reaction in the liver due to chlorpromazine Waitzkin, L.: Hepatic Dysfunction due to Chlorpromazine 
must differ from that occurring in viral hepatitis. Hypersensitivity, Ann. Int. Med. 49s607-619 (Sept.) 1958. 
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OTOTOXICITY OF KANAMYCIN 
REPORT OF THREE CASES 
G. Garrido Lecca, M.D., Jorge Terry, M.D., Luis Maggiolo, M.D. 
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level. 

Course in Hospital.—The patient 
hospital for one week. He showed a daily low-grade 
fever and his blood pressure fluctuated between 
160/100 and 200/110 mm. Hg. He received a 
transfusion of 500 cc. of blood and a 250-mg. dose 
of chloramphenicol every six hours. He was dis- 
charged slightly improved. When seen four months 
later he had severe signs of uremia and the deafness 
had continued with the same intensity. 

Cast 3.—A 55-vear-old woman stated that three 
months before admission she had begun to vomit 
and had epigastric distress without relation to food 
or time of day. When the attacks of vomiting re- 


cin or neom 

Physical Examination.—On admission to 
the patient was obese; her skin was dry and t 
was edema of the eyelids as well as the ankles. The 


gen level was 68 mg.%. The urine showed a few 
leukocytes, red blood cells, and granular and hy- 
aline casts. A urine culture was reported positive 
for Escherichia coli, sensitive to nitrofurantoin, 
kanamycin, chlor. ol, and tetracycline. 
Course in Hospital.—On her sixth hospital day, 
because of positive urine culture, she received 2 Gm. 
of kanamycin, then 1 Gm. each day for the next six 


sumed, 2 Gm. the first day and 1 Gm. on the three 
successive days. After receiving a total of 14 Gm. 
she complained of 


not been established, but it seems to depend not 
only on the total amount administered but also on 
the dose given per day. 


Fig. 4 (case 2).—Audiogram taken two weeks after therapy 
with kanamycin was discontinued. 


Bunn and Baltch,” reporting on 15 patients, ob- 
served no side-effects from when 1 Gm. 
was given daily for 3 to 17 days. The same authors 
observed 


damage to the eighth 
nerve, particularly when the total amount of kana- 
mycin received by the patient was between 40 and 
50 Gm.“ Other investigators * report no toxic effects 
with daily doses of 1 to 2 Gm., but if the time of 
administration is prolonged 
though the daily dose is reduced to 0.5 Gm., dam- 
age to the auditory nerve is “” Donomea ™ 
found 
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millimeter, with eosinophils 6%, neutrophils 74%, Comment 
lymphocytes 13%, and monocytes 7%. The red blood : , = 
cell count showed some polychromatophilia and, is known {hal neomycin is, nephrotoxic, and 
anisocytosis. Coagulation time was §'2 minutes, chemical structure and similar antibiotic behavior 
bleeding time 1 minute. His blood was type O, since there is complete cross-resistance between the 
two antibiotics *; therefore it seemed possible 
that kanamycin would be toxic for the kidney as 
well as for the ear. It is interesting that kanamycin 
1.005; there was 2+ albumin and the sediment un literature 
showed white and red blood cells with occasional indicates that kanamycin has a definite toxicity for 
granular casts. The urine culture was positive for animals * as well as for man, producing damage to 
Staph. aureus, coagulase-positive and sensitive to the kidney,’ affecting the euler end glomerular 
chloramphenicol, novobiocin, and tetracycline but function . and damaging the eighth cranial nerve." 
resistant to other antibiotics. The electrocardiogram a 
as consistent with an elevated serum potassium re 
Ae 
i 
curred a physician found that she had hyperten- Sete -'o — 
sion. During the past six years she had had some witicotnen 
dyspnea on exertion, and she had noted loss of ——— 
weight in the past six months. We were unable to ne 
obtain a history of her having received streptomy- 
blood pressure was 170/100 mm. Hg. The blood ee 
sugar level, which had been 230 mg.% two months when the drug was given for less than three weeks 
before admission, was 105 mg.%. Blood urea nitro- in doses that varied between 0.5 and 3.0 Gm. 
days. The urine culture remained positive and on —— 
her 18th hospital day kanamycin therapy was re- 
tients who received over 6 Gm. of kanamycin per 
week, but he was able to reduce this toxicity to 4% 
if the amount of the antibiotic was less than 6 Gm. 
therapy was discontinued immediately, she rapidly per week. 
developed total deafness. The audiogram was re- In our report, in case 1, kanamycin was adminis- 
ported negative for both ears in air as well as bone tered in the maximum recommended dose. The 
conduction. patient had a prerenal azotemia, as proved by the 


| 


3 


received 12 Gm. In 
more marked, since the total amount of the anti- 
biotic was only 14 Gm., administered in two pe- 


only 4 Gm. of kanamycin. This last case is sugges- 
tive of a hypersensiti to the antibiotic or a 
to the patient's renal 


Apartado 2713 (Dr. Garrido Lecca). 
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AZARDS OF MERCY.—From time to time reports 


of what are described as “Mercy Flights.” They are usually undertaken 
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7@242-43, 1958. Gourevitch and others."* 
3. Dickison, H. L., and Tisch, D. E.: Preliminary Report 
renal lesions existed before the administration of 
kanamycin. In case 2 the total amount of kanamycin 
given to the patient was 14 Gm. in seven days, with 
impairment of hearing becoming evident after he 
riods, with an interval of five days of no kanamycin 
administration. The signs of deafness became no- 
ticeable during the second course of treatment with 
Common to our three cases was the progressive 
damage to the auditory nerve, which appeared to 195 
be irreversible and which continued even though Vv. 
kanamycin therapy was discontinued at the first 
signs of damage. 
The number of cases presented here is too small 
to permit conclusions to be drawn, but the accumu- 
lation of this type of information should establish 
the position of this new antibiotic in clinical prac- 
tice and clearly determine its limitations. 
appear in the newspaper 
to convey someone from an outlying area to a larger centre where he can 
obtain urgently needed special medical attention or to rescue someone in danger 
of his life, for example, from flood. A number of such flights have ended in disaster, 
perhaps with loss of the lives of all concerned, and no doubt many people have 
wondered what lay behind these tragedies. . . . Since the majority of Mercy Flights 
intimately concern members of the medical profession, it is vital that they should 
understand what such flights involve and the conditions under which they may be 
undertaken. . . . While medical emergencies can arise at any time, the aircraft mostly 
used in this work can be flown with normal safety only in daylight and fair weather. 
Most medical or ambulance flights take place under visual flight conditions and 
are perfectly normal operations with an excellent safety record. It is the minority 
which become Mercy Flights that constitute the problem. The difficulties out- 
lined here could be reduced by an understanding on the part of the doctor of the 
pilot's problems, and by a readiness to discuss with the pilot the medical aspects of 
a flight proposed at night or in bad weather—that is, by definition, a Mercy Flight. 
~Mercy Flights and Their Safety, editorial, The Medical Journal of Australia, 
Jan. 24, 1959. 
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CONSCIOUSNESS AND PAIN DURING APPARENT SURGICAL ANESTHESIA 


REPORT OF A CASE 


of anesthesia at which the patient was capable of 
responding to questions and of discriminating sub- 
jective senses of taste and color. 


recently on our service a complication which 
brought forcibly to our attention a potential hazard 
involved in this concept of anesthesia, which we 
feel is of sufficient importance to be reported. 


hysterectomy and an anterior and posterior col- 

haphy. Her operative history included a tonsil- 
chen as a child and an appendectomy at the 
age of 16 years, both under gas-oxygen-ether an- 
esthesia. She had had four vaginal deliveries. For 
the first three of these she had had gas-oxygen- 
ether anesthesia, and for her fourth and last de- 
livery a saddle-block technique had been used. 
From 


such an extreme in pain reflex threshold may 


During one of the pregnancies she had been given 
paraldehyde in an early and quiescent phase of 
labor, had become agitated, and had had intense and 
vivid recollections of her pain after this medication. 
Administration of codeine and meperidine at vari- 
ous other times resulted in extreme episodes of 
nausea and vomiting. Administration of erythromy- 
cin, two years prior to admission, had caused a skin 
eruption. Three years prior to admission she was 
hospitalized with a tentative diagnosis of pericar- 
ditis, but studies did not confirm this impression and 


present 
normal except for the pelvic and perineal disease 
for which the operation was to be . Her 
hemoglobin concentration was 11.7 Gm. % (81%), 
and white blood cell count 6,800 per cubic milli- 
meter with 48% pgl lear cells, 530% mon- 
ocytes, and 1% basophils. The hematocrit was 38%. 
Blood glucose level was 86 mg.%, blood urea level 
35 meg.%. Urinalysis revealed nothing abnormal; 
specific gravity was 1.013. 

The patient was given, as bedtime sedation the 
evening before the operation, secobarbital and 
amobarbital (Tuinal), 100 mg., and perphenazine 
(Trilafon), 4 mg., each by mouth. In view of her his- 
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Thomas D. Graff, M.D. 
and 
Otto C. Phillips, M.D., Baltimore 
The introduction of curare as a neuromuscular 
blocking agent in clinical anesthesia by Griffith and 
Johnson ' in 1942 set the stage for radically differ- A patient underwent an operation under 
ent concepts in the practice of surgical anesthesia. general anesthesia which included the use of 
Here was a means whereby satisfactory anesthesia succinylcholine and intravenously given lido- 
could be offered to the most demanding of sur- caine, with assisted respiration. After recov- 
geons without the necessity of maintaining high ery she gave evidence of having been 
blood and brain tissue levels of inhalation or intra- intermittently conscious during the three-hour 
venous anesthetic agents. The demonstration by period of supposed anesthesia and stated 
Foldes and co-workers’ of the close control of thet she had suffered extreme pain during 
neuromuscular paralysis afforded by a continuous he the 
infusion of dilute succinylcholine gave more wide- 
spread popularity to and promoted acceptance of 
this school of practice. In 1955 Artusio * introduced 
the technique of ether analgesia and described the preciative of the subtle signs suggesting an 
homeostatic benefits derived by maintaining a level inadequate state of anesthesia. This is par- 
9 ticularly applicable when respiratory reflexes 
and other types of response are obviated by 
170 the use of neuromuscular blocking agents. 
The combination of minimal central nervous 
system narcosis plus neuromuscular blockade has 
received increasing acceptance by clinical anesthe- 
siologists throughout the United States and abroad 
during the past 10 years. We have utilized this 
form of anesthesia in several thousand surgical and 
gynecologic operations and have been favorably 
impressed with it as a technique providing a smooth 
course of surgical anesthesia, with a minimum of 
side-effects and a short postoperative waking time. 
After such an anesthetic procedure there occurred 
ee it was decided that the presenting symptoms were 
il emotionally based. 
The patient was a 40-year-old woman who en- 
tered the hospital with the diagnoses of cystocele 
and rectocele. She was scheduled for a vaginal 


given consisting 
5 mg. of perphenazine and 0.4 mg. of atropine in- 
tramuscularly one hour before the induction of an- 


used. A no. 3 oropharyngeal airway was inserted 
early during the procedure and removed at the 
end before the patient left the operating room. The 
systolic blood pressure was 120 mm. Hg before 
the induction of anesthesia and ranged between 
115 


. 


gist. She had been intermittently conscious and un- 
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tory of side-reactions to opiates no narcotic was conscious during the three-hour anesthetic period. 
She volunteered the information that an airway 
had been inserted in her mouth and removed at 
some later time. She reconstructed details pertain- 
esthesia. Bearing in mind also the history of recent ing to the discussion of the blood loss and the deci- 
emotional problems it was decided that a general sion to start administration of the second unit of 
anesthetic would be indicated for the anticipated blood. She also experienced dull, unbearable pel- 
operative procedure. vic, lower back, and perineal pain during much of 
Anesthesia was induced with intravenous admin- the operation. 
istration of thiopental, 200 mg. in a 2% solution. , Comment 
The patient was given a continuous intravenous in- There is little doubt in the minds of the attend- 
fusion containing 0.1% lidocaine and 0.025% suc- ing physicians that the patient was conscious dur- 
cinylcholine. Nitrous oxide and oxygen at a 4-liter ing phases of this procedure and suffered consider- 
and 2-liter flow, respectively, in a semiclosed circle- able discomfort. As this was the first such case in 
absorber system was then administered under a our experience, we have reviewed critically the 
mask. Respirations were spontaneous but assisted management of the entire anesthetic procedure 
throughout the course of anesthesia. The operative including the preanesthetic medication, the agents 
procedure lasted two hours and 50 minutes and and proportions used, the mechanical accuracy of 
the anesthesia three hours and 10 minutes. During the anesthesia apparatus, the background of the 
this time a total of 400 mg. of thiopental, 500 mg. patient, and our own ability to evaluate the ade- 
of succinylcholine, and 2 Gm. of lidocaine were quacy of anesthesia under the situation described. 
Galla and co-workers * have recently reevaluated 
the traditional signs of anesthesia as they might 
apply to newer anesthetic agents and techniques. 
Nearly all of our signs of anesthetic depth are de- 195 
pendent on the muscular response to some type of Vv. 
: stimulus, whether exogenous, provoked by the ob- 
server, or endogenous, as a result of physiochemical 
changes at the vital centers. While the patient is 
; under neuromuscular blockade such signs are either 
operating team. eliminated or dampened to the point where they 
Two 500-cc. units of blood were administered become less easily recognized. Galla and co-work- 
during the operation. The color of the patient and ers stressed the importance of two signs indicating 
of the blood was good at all times and the anes- light planes of anesthesia in the patient under cu- 
thesia progressed uneventfully. It was noted that —_—_rare anesthesia. The first of these is increased re- 
there were occasional episodes of resistance to in- sistance to inflation of the lungs, which is associated 
spiratory assistance. At one point during the opera- = with Courtin and co-workers’ electroencephalo- 
tion the patient (in a lithotomy position) suddenly —_— graphic level 1°; the second is pupillary dilata- 
moved her right leg. tion in response to surgical stimulus. This same 
The patient was responding and talking to visit- author pointed out that alternative etiological fac- 
ors within 10 minutes of leaving the operating tors leading to pupillary dilatation are excessively 
room. Her blood pressure remained a little low dur- deep planes of anesthesia and anoxia. 
ing much of the afternoon (88 to 100 mm. Hg sys- Artusio * has demonstrated that in plane 2, stage 
tolic), but the pulse was slow and her skin was 1 of ether analgesia, although a patient is still re- 
warm and dry, although she appeared slightly pale. sponding to questioning and reacting to surgical 
There was little nausea, and no vomiting was noted stimulus with gross movements, there is complete 
by the nurse or remembered by the patient during amnesia on postoperative questioning. Facial grim- 
the postoperative period. She received during the acing and movements of an extremity are signs 
first three days a total of 25 mg. of morphine and frequently seen during analgesic techniques, wheth- 
10 mg. of perphenazine, in divided doses. er the primary anesthetic agent is nitrous oxide 
Despite this apparently uneventful anesthetic or ether. 
course the patient had a most unpleasant experi- In the case described in this report pharyngeal 
ence to relate to the surgeon and the anesthesiolo- and corneal reflexes were absent, and respirations 
ee )8=—owere depressed to the point of requiring some as- 


companied by the inherent risk of a conscious and 
uncomfortable patient. The use of the neuromuscu- 
lar blocking agents amplifies the chances of this sit- 
uation occurring. Perhaps the addition of an opiate 
to the preanesthetic medication may have sufficed 
to have given the patient the required amount of 
basal narcosis. The importance of the preoperative 
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opiate in a nitrous oxide anesthesia has been 
stressed by Clement,” although in recent years 
much has been written concerning the iniquities 


: 


of the newer anesthetic techniques is of recognized 
value, an awareness of the possibility of an anes- 
thetic experience such as the one described should 
serve to make us pay greater heed to signs of light 
planes of anesthesia. 
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sistance. These several signs suggested a surgical 

depth of anesthesia. There was maximal pupillary 

constriction throughout the course of the anesthe- 

sia, which has been a consistent finding in our pa- 

tients who receive intravenous thiopental, suc- ; 

cinylcholine, and lidocaine combined with a nitrous used for the three-hour procedure would certainly 
oxide and oxygen inhalation anesthetic, and which have been justified and could have induced the 
would not have suggested an unduly light plane of additional anesthetic depth necessary. However the 
anesthesia. Any degree of pupillary dilatation deeper anesthesia is accomplished, greater concern 
would have caused us to be concerned about the when confronted with the signs of light anesthetic 
adequacy of our ventilating technique or about the planes may help to avert subsequent experiences 
possibility of an adverse response of the patient's such as the one just described. 

cardiovascular and cerebrovascular mechanisms to S 

a surgical or an anesthetic insult. 

Although the patient was breathing spontaneous- A patient under apparent anesthesia for a pro- 
ly throughout the anesthetic course, there were longed perineal operation suffered indisputable 
periods of increased resistance to lung. inflation phases of consciousness and extreme pain. Perti- 
while inspiration was assisted and occasional epi- nent aspects of the analgesic techniques in anes- 
sodes of sudden change in rate and depth of thetic management include a consideration of the 
breathing. These phases of her respiratory pattern interpretation of the signs of anesthesia as they 
were the only indications of light anesthesia. In might apply to our new anesthetic agents and 
addition, as was noted in the protocol, the patient methods, especially the role of the neuromuscular 
made a sudden movement of her right leg at the blocking agents in affecting the signs of anesthetic 
time the surgeon made his initial incision in the 
posterior vaginal mucosa to repair the rectocele. 

39 This occurred 30 minutes before the end of the 
170 entire operative procedure. Such a plane of anes- 
thesia was not considered undesirable; it caused no 
impediment to the surgical procedure and allowed 
for full compensatory response to the not inconsid- a 
erable blood loss being suffered by the patient. 
With the basal narcosis of intravenously given thio- ee 
pental and an apparent metering of two-thirds ni- 
trous oxide in a total flow of 6 liters, it was felt that by : oe a ba mary eg Relaxa- 
n hesiology, ew 3596-600 
there was no chance that the patient would not = (1.16) 1952. Foldes, F. F., and McNall, P. G.: Use of 
receive complete analgesia and amnesia for the op- Succinylcholine for Endotracheal Intubation, Anesthesiology 
erative procedure. §.4:93-96 (Jan.) 1953. 

A review of the present case serves to caution us 
that, in our efforts to make possible surgical inter- re 
vention with a minimum of homeostatic disturb- 
ance, the anesthetic or pain-reflex threshold of the 
patient may be at such a level that we are actually 
administering inadequate amounts of depressive 
agents to obtain the desired degree of analgesia and dinner 

amnesia. It should be emphasized that signs of ing Surgical Seadins Proc. Staff Meet., Mayo Clin. 25s 
unduly light anesthesia may be most subtle and 197-206 ( April 12) 1950. 
that the analgesic techniques utilized may be ac- 6. Clement, F. W.; Nitrous Ovxide-Oxygen Anesthesia: 

McKesson-Clement Viewpoint and Technique, ed. 2, Phil- 
of Man to Thiopental, Anesthesiology 17:459-467 (May) 
1956. Eckenhoff, J. E., and Helrich, M.: Effect of Narcotics, 
Thiopental and Nitrous Oxide upon Respiration and Respira- 
tory Response to Hypercapnia, ibid. 19%240-253 ( March- 
April) 1958. 
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NAUSEA AND VOMITING IN THE IMMEDIATE POSTANESTHETIC PERIOD 
Andre Smessaert, M.D., Claire A. Schehr, M.D. 
and 


Joseph F. Artusio Jr. M.D., New York 


parts: 
covery. Many clinical and laboratory studies on the 
first two phases of anesthesia have been reported, 
resulting in improvements in anesthetic techniques. 
Patients can now be anesthetized for surgery con- 
sidered impossible only a few years ago. These 
improved results are related to new agents, im- 
techniques and apparatus, and increased 
ledge in the fields of physiology, pharma- 
cology, and chemistry related to anesthesia. In 
contrast to this, relatively little work has been done 
in relation to the period of emergence from anes- 


The introduction of the postanesthesia recovery 
room has been a significant advance in postoperative 
care of the surgical patient. Patient safety has been 
increased by the presence of specially trained nurs- 
ing personnel familiar with patient care during this 
critical period. In 1899 Blumfeld wrote, “A patient's 
dread of operation is often due more to his fear of 
anesthesia than to the operation itself.”' The fear 
of anesthesia is mostly caused by the anticipation 
of the unpleasantness of the postanesthesia 
covery phase. It matters little to the average patient 
that he received a skillful anesthesia, requiring pos- 
sibly several hours of constant vigilance and care 
in order to provide and maintain normal physiology 
throughout an operative procedure. Rather, the 
patient's concern is associated with what he ex- 
——- when he consciousness, and 

uently the difficulties of this period are ascribed 
to anesthesia. 

Dripps * observed in 1949 that there was “little 
significant information on such a commonplace 

: as the incidence of nausea and vomiting 
lowing the administration of an anesthetic.” Be- 
cause of the many variables involved, such as pre- 
medication, anesthetic agent and method of ad- 
ministration, duration of anesthesia, type of 
operation, and age, sex, physical status, mental 
status, constitution, and habitus of the patient, the 
task of studying the postanesthesia recovery is a 
difficult one. This investigation was undertaken in 
order to collect more information on this important 


period. 

The study was divided into three major parts: 
observations related to nausea and vomiting, ob- 
servations related to the mode of recovery, and 

aFram the Department of Anesthesiology, New York Hospital, and 

the Department of Surgery ( Anesthesiology ), Cormell University, Medi- 


cal College. Dr. St. 
_ 


between 
some of the many variables related to anesthesia 
and surgery; specifically, the possible relationship 
physical characteristics of patient, age, 
sex, and body structure, and type and duration of 


operation. 


Special study sheets, composed of two parts, were 
filled out in conjunction with the anesthesia record 
of each patient. The first section was completed by 
the person administering the anesthesia. For classi- 
fication of the structural type the following criteria 


by ( pyknic ); muscular, cular, (athletic ); 
and with grossly abnormal proportions or deviations 
(dysplasic). These records ~*~ accompanied the 
patient to the recovery room, where they were 
completed by the recovery room personnel under 
the supervision of an anesthesiologist. The recovery 
room nursing staff had no precise knowledge of the 
objectives of this study, so their observations may 
be presumed to be unbiased. 

Notations concerning nausea and vomiting were 
based only on objective signs. Vomiting was re- 
corded w the expulsive efforts produced 
even a small amourf® of material. Nausea was re- 


Every general anesthesia is composed of three 
Factors that might determine the incidence 
of nausea and vomiting were sought in a 
study of 1,602 patients recovering from gen- 
eral anesthesia. Vomiting was somewhot less 
frequent in older patients than in younger 
ones and much less frequent in men than in 
women. Comporisons between anesthetics 
were difficult because the type of operation 
influenced the choice of anesthetics, but un- 
der the conditions of this study the use of 
ether was followed by a slightly lower inci- 
thesia. dence of vomiting (23.3%,) than was the use 
of cyclopropane (24.1 ¥,). Endotracheoal intu- 
bation and administration of relaxants had 
no appreciable effect, but insertion of a gas- 
tric tube reduced the incidence of vomiting 
from 25.3 to 15%. 
observations related to blood pressure. This par- 
ticular report deals only with the observations 
concerning nausea or vomiting. All data obtained 
of body structure based on Kretschmer's * work were 
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to vomit or when expulsive but un 
ing movements were observed. 


asked no questions related to nausea and vomiting, 
in order to avoid any suggestion in the matter. The 


patients were our recovery 


Duration of Anesthesia.—_In 408 patients (153 
males and 255 females) the duration of anesthesia 
was one hour or less; in 479 patients (249 males and 
230 females) it was one to two hours; in 287 pa- 
tients (123 males and 164 females) two to three 
hours; in 172 patients (74 males and 98 females) 
three to four hours; and in 104 patients (52 males 


test; the following criteria were used for p values: 
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p<0.01 considered significant, 0.01<p<0.02 con- 
sidered significance, 


of borderline si and p>0.02 
considered insignificant. 
Results 


Data patients of age group 1 are 
included only in general results (table 2), be- 
cause we believe that the reactions of children 


to Age 
Vomiting Nousee 
‘Total F Total M 
No. No No. No. No. % No % 
2083 2 717509 BR2 HO 
168 269 45 2.0 123 M4 BTA 
Ower @ ....... 2# bo 12 1 BS 
Total ......... 26.3 150 2.0 473 295 178 
should not be evaluated with those of adults. Re- 
sults related to nausea are not reported in several 
tables for purposes of simplification; results con- 
cerning nausea always paralleled those obtained 


figure ); for males it was more pronounced than for 
females (p<0.01). The incidence of vomiting 
(table 2) varied significantly with age, especially 


VOMITING NAUSEA 


Vomiting and nausea in relation to anesthetic agent used. 
combination, 


in males (p<0.01). The incidence of vomiting in 
males was significantly different from that in fe- 
males in patients over 11 years of age (p<0.01). 
The incidence of vomiting did not vary 

with body type (table 3) in either the males or the 
females (0.02<p<0.05 for males; 0.2<p<0.3 for 
females). The incidence of vomiting varied signifi- 
cantly with site of operation (table 4) for both 
sexes (p< 0.01). 


with vomiting or retching; retching is defined as 
spasmodic contractions of the respiratory and ab. 
dominal musculature without expulsion of any 
material. We use the term nausea in this paper to 
designate the two phenomena. The patients were 
oriented as to time and place. The average time for 
this ranged from two to three hours. 
The completed data sheets were coded and the 
results reported on IBM cards; these cards were 
used later for tabulation, correlation, and analysis. 
Complete observations and data were obtained on 
1,602 patients of all ages. Of these 752 were males 
and 850 were females. Five age groups were used 
in the study: group 1, aged 10 and under, compris- 
ing 152 patients, 101 boys and 51 girls; group 2, aged 
Tasre 1.—Distribution of Anesthetic Agents by 
Age and Sex of Patient significant difference in the inci- 
dence of vomiting related to anesthetic agents (see 
Thiopental- (yelopropane 
_ Age Nitrous Oxide Ether Cyclopropane ether 
10 to 17, comprising 64 patients, 44 boys and 20 @Female , % 
girls; group 3, aged 18 to 49, comprising 623 pa- = % . v 
tients, 194 men and 430 women; group 4, aged 50 to 4 3 " ; 
65, consisting of 483 patients, 250 men and 232 
women; and group 5, aged over 65, consisting of 280 ly Te | ; l Vv 
patients, 163 men and 117 women. ahh 
Ninety-seven per cent of the patients were given 10 4 
preparations, usually amobarbital ( Amytal) sodium Ya iv 
and atropine. Only 3% received an opiate in lieu of 0 aS é : 
or in conjunction with the barbiturate or belladonna. tel 2 ee 
Four anesthetic agents were used: a combination of 
thiopental and nitrous oxide; ether; cyclopropane, 
and cyclopropane with ether. Their distribution is QB 
reported in table 1. 3 
and 52 females) the procedure took over four hours. 
Results were analyzed by means of the chi-square 


There appeared to be a constant upward trend 
in the incidence of vomiting as the duration of the 
increased ‘table 5), but the incidence 


was only of borderline significance (0.01 <p<0.02). 
Taste 3.—Distribution of Types by Sex and 
Relation to Incidence of Vom 
Distrfrution Incidence of Vomiting 

Structural — 
Type No. % Se. Me Ne 
There was a between the 


A review of the pertinent literature shows that 
there has been a definite trend in recent years 
and afer ener aati Ste 


ported as recently as 
well above 50 and 
contrast, Dent and associates ° reported a low per- 


Type of Surgery 
Ineidence of Vomiting 
Operations Total M 
of Opera Total M FPF Ne. & Ne & Neo. & 


these cases been included in the results they would 
have increased the number of cases of vomiting re- 
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in the literature vary widely. Previous reports indi- 

cated an 80% incidence associated with diethyl 
ether anesthesia.” In more recent work the trend was 
lower and avera 


ypane the results vary between 24 and 
Combined thiopental and nitrous oxide has 
always been reported as giving the lowest inci- 
dence, between 14.5 and 30%." 

The present study indicates that nausea and vom- 
in 24.1% of those receiving cyclopropane. The gen- 

that ether causes more nausea and 
vomiting than other inhaled anesthetic agents was 


nitrous oxide anesthesia (11%) was far lower than 
after any other agent. 

The age of the patient (table 2) appeared to 
influence the incidence of postanesthetic vomiting, 


Taste 5.—Incidence of Nausea and Vomiting in Relation to 
Sex and Duration of Anesthesia 


Vomiting Nausea 


Patients, 
No 
Total M Fr 


Duration of Total M 
ir. tal M F No. % Ne. No. No. No. Neo 


(werd m BAD UBS D wo 
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— not substantiated by the results. However, nausea 
incidence of vomiting and the presence of a gastric and vomiting after anesthesia with ether are as a 
tube (p<0.01). Among patients without gastric rule more persistent than after that with cyclopro- 
tubes the incidence was 25.3 and among those with NE EE eee 
tubes 15%. The incidence of vomiting with en- 
dotracheal intubation was 24.4 as against 22% with- 
out intubation. With the use of relaxants the inci- 
a en Se particularly in males; for both sexes, however, there 
Comment was a definite tendency toward lower incidences 
among older patients. The sex of the patient is a 
195 
Vv. 
centage of 27.5 in 1955; Burtles and Peckett * 32 
in 1957; and Bonica and associates * reported a per- 
centage of 30.5 in 1958. Waters * reported 40.6% in 
his study of 1936 but only 35.5% in 1951. In our 
study the over-all incidences were 24.3% for vomit- grciak rae 
ing and 29.5% for nausea (table 2). It should be factor of major importance. A higher incidence 
pointed out that a number of patients emerged very among females was observed in nearly all circum- 
rapidly from anesthesia, and that some of these pa- stances, regardless of the anesthetic agent used. 
tients may have vomited while still in the operating Several other authors have made the same observa- 
room or on their way to the recovery room. Had tion.” 
The site of operation (table 4) has an important 
Tascn 4.—Incidence of Vomiting in Relation to Sex role in the relative occurrence of emetic symptoms. 
This is a generally accepted observation; however, 
the respective influence of different types of surgery 
is a controversial subject, especially with respect to 
intra-abdominal operations.’ Knapp and Beecher 
found little difference between intra-abdominal and 
other operations; Bonica and associates found a 
high incidence of vomiting after abdominal surgery; 
Burtles and Peckett found a relatively low inci- 
dence; and our results were very low. The diver- 
gence of these results obviously indicates that this 
complex problem is not solved. 

Head and neck operations and particularly those 
on the thyroid were followed by a high incidence of 
emetic symptoms; this is in accord with the findings 

; of other investigators.'* The low incidence after 

The anesthetic agent appears to be a factor of operations on the urinary tract, also noted by 
major importance in the incidence of postoperative Burtles and Peckett, is partly explained by the fact 
nausea and vomiting (see figure). Results reported that the vast majority of patients undergoing this 
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fact that the and nitrous 
combination was the agent in 52% 

Several investigators have expressed the belief 
that the duration of a procedure could influence 


(table 5) appear to give some support to it. How- 
ever, it is necessary before formulating a definite 
conclusion concerning the influence of duration of 
anesthesia to analyze certain factors which could 
bias the results. Different types of 

lation to duration and age group 


postoperative vomiting; 

consequently, it was important to correlate agent 

and duration. The distribution of agents used in 

anesthesias lasting one hour or less was as follows: 

combined thiopental and nitrous oxide, 135; ether, 
cyclopropane, 206; 


expected incidence 
hours is 22.5%; the result of this study showed it to 


in 33% 

in 22% of those of two hours’ duration, in 9% 
of those of three hours’ duration, in 5% of those of 
four hours’ duration, and in only 1% of those lasting 


vomiting; however, it should be noted that there is 
an upward trend in the incidence of vomiting as 
duration increases. 

The concept that a gastric tube provides a bene- 
ficial effect is substantiated by the data of this study. 
This has also been the experience of several other 
investigators. The results in relation to endotracheal 
intubation and the use of relaxants indicate that 
these factors have no appreciable influence on post- 


operative vomiting. 


The 
over-all incidence of vomiting was 24.3%; the inci- 
dence in males was significantly different from that 
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in females. The influence of body structure was not 
marked for either sex, but emesis was less frequent 
in the older age groups. 

Anesthesia with use of combined thiopental and 
nitrous oxide was followed by vomiting in 11% of 
the cases. Ether and anesthesia were 
followed by vomiting in 23.3 and 24.1% of the 
cases respectively. The incidence of vomiting varied 
significantly with the site of operation for both sexes. 
The duration of anesthesia was not important in re- 
lation to postoperative nausea and vomiting, but 


there to be an upward trend as duration 


laxants had no appreciable influence on vomiting. 
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AGRANULOCYTOSIS CAUSED BY PHENOTHIAZINE DERIVATIVES 
Donald R. Korst, M.D., Ann Arbor, Mich. 


That a specific drug reaction could cause gran- 
ulocytopenia was demonstrated in 1934 by Madi- 
son and ‘ and confirmed by Sturgis and 
Isaacs.” Both groups showed that small test doses 

the etiological 


associated with chlorpromazine therapy. Reviews * 
provide information on 32 of the cases, and the re- 
mainder have been reported singly. The incidence 
of chlorpromazine agranulocytosis may be as high 
as three cases in 1,000 patients.‘ Data from 59 cases 
given in table 1 show the mean and the range. 


fluenced the reported mean age of 54 years (range 


122/2076 
to Anaesthetic Tin 
Taylor, B.; Ben 
at Wisconsin Gener 
Operative and Postoperative Complications, Anesth. & Analg. 
Agranulocytosis has sometimes followed 
the use of chlorpromazine and promazine, 
and there is reason to assume thot if can 
tients recovered from agranulocytic angina. The also be induced by sufficient amounts of 
phenothiazine ring (see figure), containing sulfur other drugs of the phenothiazine group. in 195 
and nitrogen, is toxic to bacteria, insects, and most of the known cases this reaction oc- y 
helminths; is present in a veterinary vermifuge; curred during the first 15 weeks of drug ° 
and is a constituent of the parent substance of administration. In the cases here described 
thionine dyes such as methylene blue. In humans, two men, aged 72 and 41 years, had re- 
phenothiazine induces hemolytic anemia, toxic ceived chlorpromazine and promazine re- 
hepatitis, skin irritation, and photosensitization. spectively; a third, aged 49, had received 
The first derivative which was found to be phar- both drugs. At the height of the agranulocy- 
macologically useful is chlorpromazine, which was tosis the first patient had only 2% neutro- 
introduced in 1952 in France. Its first trade name phils and a total leukocyte count of 900 per 
(Largactil) was designed to indicate its large action cubic millimeter; in the other two patients the 
and many uses. This drug is similar structurally to neutrophils vanished. Evidence in these coses 
promethazine (Phenergan) but lacks antihistaminic indicated that the reactions represented in- 
properties. At the present time, there are six other dividual idiosyncrasies to cumulative doses 
derivatives in use which have actions similar to of the drugs and that fatalities can be pre- 
chlorpromazine (see figure). Not included in this vented by sufficient alertness and prompt 
list are the most recent drug, trimeprazine (Temaril), recognition of incipient neutropenic. The 
which is similar to phenergan and has antihista- three patients recovered without signs of 
minic properties, and the tranquilizers thioridazine residual damage. 
(Mellaril) and trifluoperazine (Stelazine). Reports 
since 1954 indicate that agranulocytosis is a side- 
effect of chlorpromazine therapy, and this reaction 
has also been noted with promazine, promethazine, 
prochlorperazine, perphenazine, and mepazine. 
Chlorpromazine 
A review of 58 cases from the literature and one 
case reported here provides the basis for some 
generalizations on the nature of agranulocytosis In most cases reported the patients had been given 
Buy me neuropsychiatric diagnoses; use of chlorpromazine 
pital. , in mental health institutions has undoubtedly in- 
Read, m part, before the regional meeting of the Amencan College 
of Physicians, Travene City, Mich., Sept. 19, 1958. ee 
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liga bone marrow “responds” (i. e., begins to recover) 
patients is evidenced by the range of doses (from at least one week before the leukocyte count be- 
1 to 52 Gm. [mean, 12.3]) of total drug administered comes normal. The time before return to normal or 
on consecutive days prior to the reaction. The elevated total leukocyte levels has ranged in various 


mean number of days of consecutive administration reports from 5 to 16 days. 

was 50 (range, 13 to 171), with a standard deviation ane 

of 26 days. This would suggest that two-thirds of 

the reactions can be expected to develop during Eleven cases plus one case here have been re- 
the first 76 days and 95% during the first 15 weeks ported of agranu associated with proma- 


of drug administration. bam, af ae zine therapy.’ Ages of patients and mean total dose 
istered concurrently in 35 cases, and chlorproma- 


PERPHENA ZINE 


CH, CH, NC_ NCH, CH, OH 
s MEPA ZINE 


zine was the only phenothiazine derivative given 1). From the experience in a few cases, it would 
Of the entire group, 31 received hormone therapy 11 weeks of . Three ve been 

reported, and the of corticosteroid 
in the form of ACTH, prednisone, or cortisone as 

and the recovery trends are also quite similar to 
well as antibiotics. The remainder received anti- 

those for chlorpromazine agranulocytosis. Bone 
marrow changes in cases of agranulocytosis after 
fluence either mortality or recovery time. Twenty- use of both these drugs are the same. Either there 
two deaths with a were recorded. In is almost complete absence of granulocytic elements 
general, about 10 days elapse after development or, if recovery has begun, there is predominance 
of agranulocytosis and withdrawal of the drug be- or 
fore the leukocyte count returns to normal. The thrombopoiesis have usually been reported as 


PHENOTHIAZINE COO DERIVATIVES 
PROCHLORPERAZINE 
(© PHENERGAN COO COMPAZINE 
THORAZINE TRLAFON 
PROMAZINE | 
O00 
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normal, except for approximately 16 cases in which 
the marrow findings were described as showing 


pancytopenia. 


Other Derivatives. 


There is insufficient information on agranulocytic 
reactions to some of the other derivatives to permit 
any distinctions to be made. Mepazine agranulocy- 
tosis in four cases has followed a pattern similar to 
that of disease after chlorpromazine and promazine. 
A patient who had recovered from a reaction to 

mazine was shown to be sensitive to pro- 


chlorpr« 
chlorperazine and promazine.” 
Report of Cases 


Case 1.—A 72-year-old male was transferred on 
. 22, 1957, from a mental institution to the Ann 
Veterans Administration Hospital with diag- 


Taste 1.—Data from Case Reports of Agranulocytosis 
Caused by Phenothiazine Derivatives*® 


Promazine 
Cases reported of August, 1%, not 
Mean total dose, Gm. 
Consecutive days drug was given prior 
Deaths due to agranuloeytosie .......... 2 3 
Steroid therapy, no. of patients ........ a1 ‘4 
Days for response 
WH 5-16) ™ 3-13) 


11¢8- 18) 


— on request 


given in parentheses. 
§S.D.: standard deviation. 


zine orally, 50 mg. four times a day intermittently 
from July 14, 1957, until his admission, for a total 
dose of 7.8 Gm. (table 2). Normal blood values were 
reported on July 15. Abdominal rigidity and ten- 
derness in the right lower quadrant were present 
on admission, with 2 to 3+ pitting edema of both 
lower extremities. His temperature was 102 F (38.9 
C). Blood values on admission were as follows: 
hemoglobin level, 13.5 Gm. per 100 cc.; hematocrit, 
43.5%; leukocytes, 900 per cubic millimeter, with 
2% neutrophils, 32% small lymphocytes, 58% large 
lymphocytes, and 2% plasmacytes; reticulocytes, 
1%; and platelets, normal in number. His blood 
type was A negative, Rh positive. Appendectomy 
performed on the day of admission revealed a 
mucocele and atypical hyperplasia of the appendix 
mucosa without inflammation. Sternal marrow aspi- 
ration on Sept. 23 yielded a hypoplastic specimen 


leukocytes were 1,200 per cubic mi , with 5% 
neutrophils plus Tiirk’s irritation cells. On Sept. 30 
the leukocyte count was 5,250 and on Oct. 1, the 
day of defervescence, it was 11,200 per cubic milli- 
meter, with 50% neutrophils. On Oct. 1, an 


Nov. 12 it was noted that the patient had leuko- 


dysphagia. The lips and tongue were swollen, and 
the neck had the wooden-hard character of Lud- 
wig's angina. His temperature ranged between 102.0 
and 104.4 F (38.9 to 40.2 C). Treatment was with 
procaine penicillin, 600,000 units; streptomycin, 
05 Gm., alternating with 
benzathine penicillin G, 600,000 units 


and oxytetracycline (Terramycin), 0.5 Gm. 
—all given every six hours. 

bers of erythropoietic elements and megakaryocytes. 


a AGRANULOCYTOSIS—KORST J.A.M.A., Aug. 22, 1950 
with no mature granulocytic elements and only an 

There appeared to be die 

a ished erythropoiesis and number of megakaryo- 
cytes. 

a Inflammation of the pharynx developed, and 
rales were heard in the lower lung fields; he was 
treated with erythromycin, 1 million units of peni- 
cillin daily, and 1 Gm. of streptomycin daily. The 
febrile course continued from Sept. 22 through 
Sept. 30, when there was defervescence. Another 
sternal marrow examination on Sept. 26 revealed 
hypocellularity with rare occurrence of metamyelo- 
cytes and no over-all increase in myelopoiesis. The 
hemoglobin level was 12.2 Gm. 100 cc. and 

A 
noses of schizophrenia and acute appendicitis. 
Prior medication had included intermittent use of 
mar increase in granulopoiesis a i- 
ee nance of myelocytes. Use of antibiotics was discon- 
tinued, and the patient's recovery was uneventful. 
Chiorpro. The leukocyte count continued to rise until Oct. 7, 
when it was 20,000 per cubic millimeter, with 82% 
neutrophils. It then gradually declined over the 
next 10 days to 9,000 to 10,000. Subsequently, the pa- 
tient underwent transurethral resection of the ; 
prostate for benign hypertrophy. He received test 
doses of chlorpromazine (as shown in table 2) with- 
out significant reaction. The patient was last seen 
in January, 1958, when he was doing well, and his 
ASE 2.—A 4]l-year-old male with a diagnosis o 
eee ee schizophrenic reaction was transferred to this hos- 
Soe pital on Oct. 14, 1957. Physical examination was 
within normal limits. Laboratory studies were 
antibiotics, phenobarbital, reserpine, occasional in- normal, with 6,600 leukocytes per cubic millimeter 
atiene a _ (Demerol), and intermittent 22d a hemoglobin level of 14.4 Gm. per 100 cc. On 
injections of chlorpromazine during July and Au- ee 
957. The pati ved c “i penia and neutropenia and was febrile. He had 
gant, The pationt hes seceives received amobarbital (Amytal) and promazine, 
250 mg. four times a day intermittently since Oct. 
7, and meprobamate, 400 mg. intermittently. He 
received promazine, 200 mg. four times a day, from 
Oct. 15 to Nov. 12. A febrile toxic course followed, 
with pharyngeal ulceration, cervical adenitis with 
superficial ulceration, and severe sore throat with 


3 


nfectious processes 
after surgical drainage the ob 
Sept. 6 was 10.3 Gm. per 100 ce., and leukocytes 
were 5,000 per cubic millimeter. 


Comment 


phenothiazine-derivative gs to follow a 
definite pattern. In a patient * © who had developed 
a reaction to , the drug was read- 

without 


after 1.3 Gm. given over a 13-day period. Small 
doses will not reproduce a reaction.’ Table 2 
demonstrates the course of the agranulocytosis in 
two of our patients and negative results by read- 

not the type of result which one would expect if a 
highly sensitive mechanism were 
responsible, as is the case with reactions to amino- 
a Attempts have been made to demonstrate 

oagglutinins in phenothiazine agranulocytosis * 
without success. In case 2, leukoagglutinins were 
sought by adding the patient's serum taken during 
the height of the agranulocytic action to normal 


could be demonstrated. It would appear that this 
idiosyncrasy 
which large doses of the drug given 


tive toxicity in 
consecutively over a of days produce bone 
marrow depression w is initially manifested in 


currently. 

The efficacy of steroid therapy in this form of 

fe The usefulness of 
and cortisone in some blood disorders, 


is Patients 
recover completely, usually about 10 days after 
ably not be administered. 


The reaction appears to be an individual idiosyn- 
crasy to a cumulative toxic dose of the drug. Cross 
sensitivity to other phenothiazine derivatives ap- 

agranulocytosis after the administration of one 
compounds. 
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chopleural fistula. Coagulase-positive hemolytic beneficial effects of steroid therapy reveals that. 
Staphylococcus aureus was cultured from both of after the recognition of the leukopenia and stopping 
of the use of the drug, evidence of bone marrow 
response appeared after 7 to 10 days, which is the 
same time range as that for those patients who did 
not receive steroids. The same pattern has been 
— noted in case reports of agranulocytic reactions to 
drugs other than phenothiazine derivatives. The 
question has been raised '* as to whether cortico- 
steroid therapy is indicated. It may be argued that 
adequate antibiotic coverage and supportive care 
during a period of agranulocytosis should be suf- 
ficient therapy and that the administration of 
effect, and the blood reaction was then duced steroids might suppress a much needed immune 
response. The tabulation in table 1 of deaths due 
to agranulocytosis after the use of phenothiazine 
derivatives affords no argument either for or against 
the use of steroids. Experimental observations 
would indicate that steroids do not have a beneficial 
effect on the bone marrow after myeloid depression. 
It was noted in animals that after irradiation '* the 
administration of cortisone had an adverse effect 
on bone marrow regeneration. It has been re- 
ported '* that the leukopenia induced by nitrogen 
mustard administration can be increased by corti- 
sone. 
Splenomegaly was noted in case 2 and in several 
leukocytes in the presence of a small amount of ot the cases previously reported. The enlargement 195 
promazine. No leukoagglutination over that of the occurred during the period of agranulocytosis and Vv. 
mixture of normal serum and normal leukocytes disappeared on recovery. Splenomegaly may repre- 
sent a reticuloendothelial and lymphoid reactive 
hyperplasia during the period of agranulocytosis. 
Summary and Conclusions 
The phenothiazine derivatives in general use at 
the granulocytic series. This reaction can be repro- the present time include chlorpromazine, proma- 
duced in the same person by giving a comparable zine, mepazine, promethazine, prochlorperazine, 
dose of the drug again. It may be that agranulocy- perphenazine, triflupromazine, thiopropazate, and 
tosis would recur if phenothiazine derivatives were trimeprazine. Agranulocytosis appears to be a defi- 
given to a person who had developed a reaction nitely established reaction to chlorpromazine and 
after administration of one of these compounds. promazine, and there are indications that other 
These drugs should probably be classified as agents phenothiazine derivatives may have this potential 
occasionally associated with the occurrence of action. 
granulocytopenia, as suggested by Wintrobe and Most of the reactions appear to occur within the 
Cartwright.” It is interesting to note that jaundice first 15 weeks of consecutive administration. If the 
and agranulocytosis do not very often appear con- 
especially those associated with continuing immune 
reactions, is well recognized.'° However, the bene- 
ficial effects of these hormones in drug-induced 
agranulocytosis appear not to be well established. 
Adrenal cortex stimulation induces eosinopenia and 
neutrophil leukocytosis and evidence of erythro- doses does not result in a reaction, and leuko- 
cytic proliferations. This is not constant or pro- agglutinins have not been demonstrated. 
longed, except for the eosinopenia; the values re- Awareness and recognition of this drug reaction 
vert to normal after use of adrenal cortical hormones and familiarity with the various phenothiazine 
is stopped."' A review of case reports suggesting derivatives should prevent fatal reactions from de- 


Vol. 170, No. 17 


1. Madison, F. W., and Squier, T. L.: 
Angina), J. A. M. A. 
802:755-759 (March 10) 1934 
2. Sturgis, C. C., and Isaacs, R. Concern- 


E.: Allergic Reactions to 
Tranquilizing Drugs, Ann. Int. Med. 4917-29 (July) 
1958. (c) Pisciotta, A. V., and others: 

F Administration Derivatives, Am. 
J. Med. 2%s210-223 (Aug.) 1958. (d) Blood Dyscrasias 
Associated with Therapy, report to the 
and Chemistry, J. A. M. A. 1@@3287 


127 


8. Rotstein, J.; Frick, P. S.; and Schiele, B. C.: Agranu- 
Associated with Therapy, A. M. A. 
Int. Med. @@s781-786 (Dec.) 1955. Reference 


Cortisone 
Blood in Various Disorders in Man, A. M. A. Arch. Int. 


Jr.: ACTH and Cortisone in Treat- 


Soc. Exper. Biol. & Med. 823580-583 (April) 1953. 


| CLINICAL NOTES | 


SULFHEMOGLOBINEMIA DUE TO ACETOPHENETIDIN 
M. C. Thorner, M.D., Los Angeles 


The observation of cyanosis in a patient without 
findings of respiratory or cardiovascular disease or 


spectrometric 
blood will confirm this diagnosis. However, at this 
point the sometimes difficult task of finding the 
agent for numerous drugs have 
incriminated 


ut 

75 

4 


: 
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veloping in the future. Recovery appears to be com- 

plete and without residual bone marrow ab- 

normality. 
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: A 37-year-old woman, an interior decorator, was 
polycythemia vera leads one to consider as her admitted to the hospital for the third time with a 
cause the presence of an altered hemoglobin. complaint of recurrent spells of weakness. For the 
Although 5.0 Gm. of reduced hemoglobin is usually past several years she had had spells of weakness 
necessary to produce cyanosis, only 1.5 Gm. of which recently became more pronounced and were 
methemoglobin or 0.5 Gm. of sulfmethemoglobin associated with increasing fatigue and lethargy. A 
will cause detectable cyanosis.’ few months prior to this admission she had com- 

Once sulfhemoglobinemia or methemoglobinemia pleted a full-term pregnancy complicated only by 

months preceding 

recurrent nonspecific 

took up to 10 tablets 

t 10 tablets daily of 

| Bufferin. No history 

are nitrates, sulfonamides, and aniline derivatives." gs was elicited. She 
The following case history is illustrative of this as 
problem. The family history and her own history were non- 

contributory. Review of systems revealed no cardio- 
the Department of Medicine (Dr. Thormer), Cedars of Lebanon Hospital. respiratory or gastrointestinal symptoms. 


skin, lips, and nailbeds were a peculiar ashen-gray 
color. Her pulse rate was 66 per minute, respira- 
tions 20 per minute, blood pressure 110/60 mm. 
Hg, and temperature 98.6 F (37 C). The chest was 
clear. There was no cardiac enlargement or mur- 
murs. The liver and spleen were not palpable. 
Edema was absent. Reflexes were equal and active, 
and no sensory loss or muscle weakness was de- 
tected. Psychiatric evaluation revealed a subsiding 
reactive 

Laboratory findings showed a hemoglobin level 


cell count 6,250 per cubic millimeter, with 75% 
neutrophils (74% polymorph lear cells, 1% stab 
lymphocytes, 2% monocytes; platelets 

unremark- 


morphology 

able; sulfmethemoglobin 0.8 Gm. %; methemoglobin 
absent. Results of urinalysis were negative; urine 
coproporphyrin, trace, and no uroporphyrin or por- 
phobilinogen. X-rays of the chest, skull, and wrists 
were not remarkable. An electrocardiogram showed 
inverted T waves in leads aVR and aVL and V,, a 
deep Q wave in aVL, and a low R wave in V, to 
Ve. 

The patient's course was uneventful and afebrile. 
All drug therapy was stopped. Five cubic centi- 
meters of 1% methylene blue given intra 


In six weeks the cyanosis had disappeared com- 


Comment 


The identification of the altered hemoglobin level 
is relatively easy and is of importance in deciding 


emoglobi 
of sulfur is introduced into the 


age with heme.” com a character- 
istic absorption band at 6184. Methemoglobin has 
a band at 630,. a brownish 


compound contains 0.16 Gm. of ace- 
, 0.23 Gm. of acetylsalicylic acid, and 
0.03 Gm. of caffeine; and Bufferin contains 0.325 
Gm. of acetylsalicylic acid, 0.05 Gm. of aluminum 
glycinate, and 0.10 Gm. of magnesium carbonate but 
no acetophenetidin. This patient had a daily intake 
of up to 3.2 Gm. of over a two- 
month period, or a total intake of about 192 Gm. of 
acetophenetidin 


the acetanilid in Bromo- 


cause of su ‘ 

Both acet and acetanilid have similar 
metabolic pathways.“ When given with sulfur 
these drugs produce sulfhemoglobinemia in rabbits 


ary to sulfhemoglobi 

from the intestine is partially responsible. The 
rare case of enterogenous nemia_ is 
thought to be caused by such a mechanism. In our 
patient there was no constipation, nor were sulfur- 
containing drugs being administered. 

The presence of anemia in patients with sulfhe- 
moglobinemia is inconstant.” In most of the previ- 
ously reported cases, anemia was not a feature or, 
if present, was secondary to some other factor. 
Careful studies have shown that once sulfmethemo- 
globin is in a cell it remains there for the life of 
that cell. The life span of these cells is normal." 
Neither methemoglobin nor sulfmethemoglobin is a 
toxic substance; they produce toxic symptoms by 
causing anoxia that results from the reduced oxygen 
capacity of hemoglobin so altered.’ 

While intravenously given methylene blue abol- 
ishes acquired methemoglobinemia, there is no sat- 
isfactory therapy for , except 
withdrawal of the offending drug. 


Summary 


A case of sulfhemoglobinemia with cyanosis was 
caused by acetophenetidin. should be 
alerted to the dangers of this agent, which is pres- 


4833 Fountain Ave. (29) (Dr. Polesky). 
References 


1. Begg, T. B.: Sulfhemoglobinaemia: Report of Five 
Cases, Brit. M. "2701-703 (Masch 19) 1955. 


128 /2062 SULFHEMOGLOBINEMIA—POLESKY ET AL. J.A.M.A., Aug. 22, 1959 
Examination revealed an extremely lethargic, Gm. of acetylsalicylic acid, 0.032 Gm. of amobar- 
sol develoned well nourished young woman He bital, and 0.005 Gm. of dextro amphetamine sul- 
In previous reports Es 
seltzer and other preparations was the etiological 
of 12.3 Gm.%; hematocrit value 39%; mean corpus- agent most commonly incriminated. In 11 cases in 
cular hemoglobin concentration 32%; white blood the recent literature, the acetophenetidin contained 
in proprietary drugs has been implicated as the 
and dogs." Frequently, in cases of cyanosis second- 
had no effect on the cyanosis. Her depression lifted, 
pletely. 
the form of therapy to be undertaken.‘ The level 
of sulfmethemoglobin (0.8 Gm.%) was found by 
analysis to exceed the minimum level (0.5 Gm.% ) 
necessary for the production of cyanosis. 
Although the exact chemical nature of sulfmeth- 
hemoglobin mole- 
cule and that there is a change in the globin link- | 
— Se ee SS eee ent in many proprietary drugs used by the general 
tion band of methemoglobin disappears after the pe 
addition of a few drops of 5% potassium cyanide 
to the solution.’ 

It is felt that the etiological agent responsible ee 
for the ashen-gray cyanosis in this case was the 
acetophenetidin present in the drugs that the pa- - a New England J. Med. 33%s470- 
tient had ingested for relief of her “arthritic pains.” 3. (a) G M.: Acetanilid: Critical Bibliographic Re- 
Daprisal contains 0.16 Gm. of acetophenetidin, 0.16 view, New Haven, Hillhouse Press, 1946. (b) Fichter, E. G..: 
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Sulfhemoglobinemia, A. M. A. J. Dis. Child. @@s747-753 


Following Habitual U of Acetanilid, J. A. M. A. 14% 


1538-1541 (Aug. 23) 1952. 
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Grand Rounds, 

& Digest Treat. 78807-5810 (May) 1956. References | and 5. 
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HYPOKALEMIC MUSCLE PARALYSIS ASSOCIATED WITH 
ADMINISTRATION OF CHLOROTHIAZIDE 


Theodore Cohen, M.D., Forest Hills, N. Y. 


Chlorothiazide is a new orally given diuretic 
whose potency equals that of the parenterally given 
mercurial diuretics.’ While in vitro it appears to be 
a carbonic anhydrase inhibitor, the latter effect is 
not strikingly evident in vivo.’ It acts directly on 
the renal tubules * in a manner similar to that of 
the mercurial diuretics.‘ The result is an increased 
excretion of sodium, potassium, and chloride in the 
urine, accompanied by diuresis. 

The side-effects do not appear to be troublesome.” 
Among those reported are (1) gastrointestinal dis- 
turbances, ¢ nausea, vomiting, abdominal 
cramps, and epigastric distress; (2) hemorrhagic 
manifestations in which patients exhibited hema- 
turia and petechiae without changes in the clotting 
mechanism; and (3) an exaggeration of epilepsy 
due to systemic alkalosis.” Wilkins * has reported 


H is the most important 
It is noted in 40% of patients receiving chlorothia- 
zide supplemental potassium.’ In half of 


particularly liable to occur if such — are 
placed on a low-sodium dict, for in this situation 
there is an increased excretion of potassium by the 
kidney due to the unavailability of sodium. 

A patient who was recently treated with chloro- 
thiazide marked hypokalemia accom- 
panied by selective muscle paralysis. The latter 
copendiedl dramatically to the administration of 
potassium. Dr. Gibson, director of medical research 
of Merck Sharp & Dohme, stated that according to 
the information available to him this case is the 
first instance in which the serum potassium level 
had dropped so low and muscle paralysis occurred 
while was being administered.'' The 
+ omeness of this case merits its publication. 


Report of a Case 
A @-vear-old man was referred for medical 


eves.” When first seen on Dec. 4, 1958, he had no 
other complaints. His history was noncontributory, 
including no personal or familial episodes of peri- 
odic paralysis. Findings of the initial physical 
examination were within normal limits except for 
overweight 5 ft. 7 in. [170.2 cm.], weight 
201 Th. [91.2 kg.]) and hypertension (blood pressure 
180/124 mm. Hg). Funduscopic examination re- 
vealed some arteriolar constriction. 
concentration was 12.5 Gm.%. Urinalysis revealed a 
specific gravity of 1.010; no albumin or sugar was 
present; and microscopic examination showed an 
occasional red blood cell and white blood cell 
high-power field. Therapy at that time peed 
a 1,200 calorie diet and 250 mg. of chlorothiazide to 


be 
return in weeks. 

On Dec. 19 when he was seen again he stated 
that he felt well but that he had not followed the 
diet. His weight at that time was 212 Ib. (96.1 kg.) 


7. Case 344: Sulfhemoglobinemia: Cases from Medical 
inemia: Study of 62 Clinical Cases, Am. Heart J. €2582- 
588 ( Oct.) 1951. 
6. References 4 and 5. 
sexual impotence as a complication of chlorothia- ee 
zide therapy and Drerup and co-workers * treated evaluation because his ophthalmologist told him 
a patient who developed jaundice with pathological that there were “signs of high blood pressure in the 
evidence of bile stasis while receiving the medica- 
ment. Transient skin rashes have also been re- 
ported,” as have hyperglycemia and glycosuria.’ A 
clinical picture of impending hepatic coma’ and _ 
ammonia intoxication” in patients with liver dis- 
ease who were treated with chlorothiazide has also 
been observed. 
mEq. per liter ™ and may be accompanied by weak- 
ness and trembling. Caution has been urged in the 
use of chlorothiazide in patients with renal ™ and 
cardiac disease.’ Lowering of the serum potassium 
level predisposes patients with heart } mormon to 
cardiac arrhythmias and digitalis toxicity.” This is 
Assistant in Medicine, University Hoxpital; lastractor in Clinical 
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and blood pressure 190/80 mm. Hg. The patient 
was again advised about the necessity of 


MUSCLE PARALYSIS—COHEN 


J.A.M.A., Aug. 22, 1959 


was secondary to the administration of chlorothi- 
azide and was also responsible for the patient's 
done at that time 


tinued and dextro amphetamine was added at the somewhat stronger. However, a clinical examina- 
last visit to aid him in curbing his appetite. tion failed to demonstrate any change. The patient 
On March 2 he was seen at home because for the was given 2 Gm. of potassium by mouth 
past two days he had been unable to bend his left that evening. The next morning the serum potas- 
thigh and raise his right arm. He added that one sium level was 2.8 mEq. per liter and his general 
week prior to the onset of these symptoms he had condition was unchanged. He was then started on 
noted a similar weakness in his right lower ex- therapy with potassium chloride, 2 Gm. four times 
tremity. This lasted for two days and then cleared daily. The morning of March 5 he awoke with full 
spontaneously. He had continued to take the chlo- use of the affected extremities. His serum potas- 
rothiazide up to the time of examination. Physical 
examination revealed a complete inability on the next day the potassium chloride ge was re- 
part of the patient to flex his left thigh and to ab- duced to 6 Gm. daily and was continued until 
Gact his right arm There were no sensory March 10. 
Serum Electrolyte Studies and Potassium Chloride Administration 
Maree sore 
(repeated) 
Potassium chloride administration LV. 26m. 
+ aid. 26m. 2 Gm. 2 Gm. 
orally tid. tid. tid. tid. 


Before EX. administration wf potassium chloride. 
After LV. administration of potassium chloride. 

ances and the reflexes were normal. No pathological 
reflexes could be elicited and there was no weak- 
ness of any other muscle group. There was no ele- 
vation of the temperature or nuchal rigidity. 


tially normal. A spinal tap done on admission (with 
difficulty) revealed an initial pressure of 270 mm. 
H.O. The fluid was clear and contained nine white 
cubic millimeter. Result of the 
slightly positive, and that of the 
was negative. Results of trichinosis 
t-fixation and flocculation tests of the 
negative. Neutralization studies on 

fluid specimens were nega- 
iomyelitis, Coxsackie, and enteric cyto- 


Summary and Conclusions 


A patient developed muscle paralysis subsequent 
hypokalemia during the administration of chlo- 
rothiazide. The marked drop in the serum potas- 
level and the clinical symptomatology were 
; this appears to be the first such case re- 


a low-calorie diet, and because the systolic pressure eee 
was still moderately elevated the chlorothiazide showed widening of the QRS complex with de- 
dosage was increased to 500 mg. twice daily. pressed S-T segments, and widened, inverted T 
During two subsequent visits on Dec. 29, 1958, waves fusing with prominent, upright U waves—all 
and Feb. 6, 1959, his weights were 205 and 206 Ib. compatible with hypokalemia. On March 3 an in- 
(93.0 and 93.4 kg.). The blood pressure recordings travenous infusion of 40 mEq. of potassium chloride 
were 170/95 and 165/90 mm. Hg. He felt well and was given, and immediately afterward the serum 
stated that following the diet consisted in avoiding potassium level was 2.15 mEq. per liter. At this time 
rchv foods. The chlorothiazide | was con- the | stated that the involved extremities felt 
On March 5 the patient's serum sodium level was 
found to be elevated (see table) on successive de- 
terminations. Because of the possibility that aldo- 
steronism might be present the salivary potassium 
The patient was immediately hospitalized at Uni- level, which is characteristically elevated in this 
versity Hospital, where results of an initial com- condition,'*? was determined on March 10 and found 
plete blood cell count and urinalysis were essen- to be 21 mEq. per liter, which appeared to be with- 
* in normal limits.'* These tests, subsequent electro- 
lyte studies, and the lack of resistance to therapy 
ruled out the diagnosis of aldosteronism. The patient 
was discharged from the hospital on March 11, feel- 
ing perfectly well. He was seen in April, at which 
time there was no evidence of recurrence of muscle 
paralysis, and his serum electrolyte levels were 
normal. 
pathogenic orphan (ECHO) viruses. 
Serum level determined on the day of 
admission mEq. per liter. Because of the 
exceptionally low level the determination was re- 
peated the following day and an identical result 
was obtained. It was then felt that the hypokalemia ported. 


110-45 7ist Rd. (75). 
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HEPATIC DAMAGE DURING CHLORPROPAMIDE THERAPY 


George Brown, M.D., John Zoidis, M.D. 
and 
Maxwell Spring, M.D., New York 
Recently a new arylsulfonylurea, canalicular biliary stasis. 
mide (Diabinese), has been released for the man- sn 
agement of diabetes mellitus. Its mode of action is and the liver reverted to normal." It is the purpose 
similar to that of other sulfonylureas, but it has a of this communication to report three additional 
cases of liver injury which occurred in a series of 
and is more slowly. As a result, lower ped wig 
dosages may be used and a fairly constant blood ical trial of the drug at the diabetes clinic of the 
level obtained. Studies of acute and chronic condi- Bronx Hospital. 
tions in animals have shown that this drug possesses of 
a low order of toxicity.’ Clinical trial in approxi- Report of Cases 
mately 2,000 cases, for periods up to one year, Case 1.—A 50-year-old woman had been known 
indicates that in some patients hepatic function to have diabetes for 20 years. Her condition had 
tests may show transient deviations from the nor- been managed by diet and administration of 100 
mal. In general these abnormalities have not been units of globin zinc insulin daily. In an effort to 
indicative of serious hepatic dysfunction and have improve the degree and stability of her control, 
reverted to normal even when the drug therapy she was given in addition 1 Gm. of chlorpropamide 
was not discontinued. In eight cases jaundice ap- per day. About three weeks later, she noted sensa- 
sometimes associated with a skin rash and tions of chill, weakness, and loss of appetite, fol- 
cases have all occurred within lowed in a few days by the discovery of dark 
two to five weeks of beginning therapy and have urine, light stools, and rash on her trunk. With the 
been by an elevation of the alkaline welt 
phosphatase level and by the presence of intra- 
ooenneine ee noted jaundice. There was no pain, fever, nau- 
sea, or vomiting. Her history was negative for liver 


Vol. 170, No. 17 
The elevation of the serum sodium level accom- 
panying this marked decrease in serum potassium 
is a change similar to that seen in aldosteronism. 
Perhaps, as has been previously suggested,’ chlo- 
rothiazide in some way exerts its pharmacological 
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5, 1 


the diabetes 

the outpatie 

complaini 

Nov. 5 showed 
The 


i 


and 11 King- _ taken insulin. 


%, with 75% esters respectively. cubic millimeter. A 


an alkaline phosphatase level of 26 
monocytes: and platelets numbered 215, 


or biliary tract disease. Her alkaline phosphatase The patient 
level, which had been 10 King-Armstrong units vear and 
before the drug therapy was started 

Armstrong units after two weeks of therapy, was 

found to be 37 King-Armstrong units. The white 

blood cell count was 6,300 per cubic millimeter, 

with a differential of 59% segmented forms, 30% with wea 
6% eosinophils. Plat 


of 0.8 mg.% 


i 
| 
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had been a knc 
ad not followed 
Six weeks pric 
, and comfortable. 
cubic millimeter. Results of urinalysis we 
tive, except for the presence of bile. On 
the serum bilirubin level reached a peak 
mg.%, the alkaline phosphatase level was § . 
Armstrong units, and the serum cholesterol level DO per cubic milli- 
770 mg.%. By the time of the patient's discharge as 9,000 per cubic 
vers == had fallen to a serum bilirubin level # 1% eosinophils, 
and 1% 
per 
test on 
in flocculation _ the end of 45 min- 
1. On tw 
1 was 4.1 a 
serum glob 
alkg 
Aro spropamide therapy. results. On Nov. 20, the alkaline phosphatase level 
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was 15 King- units, and the total cho- 
lesterol level was 211 mg.%. The patient remained 


tion well controlled by administration of 20 units 
of NPH insulin daily. At a follow-up examination 
in January, 1959, she was asymptomatic and ap- 
peared clinically well. 

Cast 3.—A 57-vear-old housewife had been 
known to have diabetes for nine vears. The disease 
had been well controlled by diet and administra- 
tion of NPH insulin 90 to 110 units daily. She was 
admitted to the Bronx Hospital on Nov. 10, 1958. 
On Oct. 10, one month prior to her admission, 
therapy with chlorpropamide, 0.5 Gm. per 


had been started, and the NPH insulin intake was 
reduced gradually to 70 units daily. On Oct. 25, 
two weeks after the onset of treatment, the patient 
noted malaise, vague abdominal pains, and epi- 
gastric discomfort. On Nov. 7, two weeks later 
and three days prior to admission, she noted a 
skin eruvtion, light stools, and dark urine. There 
was no pain, nausea, or vomiting, but mild ano- 


i 
- 
i 


well-nourished, well-developed female, afebrile and 
in no distress. There was jaundice of the sclerae, 
skin! and mucus membranes. A soft, nontender 
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4.1 Gm. and the globulin level 2.7 Gm. The total 
cholesterol level was 432 mg.%. Cephalin floccula- 
tion was negative in 24 and 48 hours, respectively, 
and thymol turbidity 1.5 units. The blood glucose 
level was 168 mg.%. By Nov. 14 the rash was no 
longer discernible and the jaundice barely per- 
ceptible. A needle liver biopsy performed on the 
second hospital day was reported as showing nor- 
mal hepatic architecture, with intense infiltration 
of the portal tracts by acutely and chronically in- 
flamed cells. Mild bile stasis was noted, as well 
as some vacuolization of a number of liver cells. 
On Nov. 18 the serum bilirubin level was 1.1 mg.% 
was 


i 


HE 


iit 


bi 
3 
i 


asymptomatic throughout her hospital stay and 

was discharged on Nov. 25, 1958, with her condi- 

a Armstrong units. The gallbladder series done on 
Nov. 19 showed no pathology. The patient signed 
out against advice on Nov. 20, 1958, and did not 
appear for a follow-up examination. 

Comment 
The benign course of the hepatic damage, the 
elevated alkaline phosphatase values, and the liver 
biopsies demonstrating bile stasis make the type 
lar to that due to thorazine hydrochloride’ or to 
pronamide theranv. but continued to take 70 units methyl testosterone.” This variety of hepatic dam- 
of NPH insulin daily. The total amount of chlor- age, which may or may not be accompanied by 
; propamide taken was 125 Gm. On Nov. 10. jaundice, is characterized by intracanalicular ob- 
jaundice appeared and she was hospitalized. Her struction due to edema and cellular infiltration 
alkaline phosphatase level, which had been 13 around the minute intrahepatic bile ducts. It is to 

King-Armstrong units on Oct. 16, one week after be noted that the pathological findings revealed 

the onset of treatment with chlorpronamide, had by liver biopsy may be minimal even with fairly 

risen to 17 King-Armstrong units on Nov. 5. high elevations of the levels of serum alkaline 

Physical examination revealed a middle-aged. phosphatase or bilirubin. The latent period before 
the onset of jaundice (or rising alkaline phospha- 

ee tase levels) and, in two of our cases, the prodromal 
symptoms and the accompanying rash and eosino- 

liver was palpable 1 fingerbreadth under the costal philia, suggest that hypersensitivity may be the 
margin, and a scanty macular pink rash was noted mechanism involved. As in the case of thorazine 
on the chest. The remainder of the findings of the hepatitis, this sensitivity apparently may disappear, 
physical examination were normal. The patient since the drug therapy may be resumed at a later 
was kept on a diabetic diet of 1,500 calories and date without a recurrence of the untoward hepatic 
received 70 units of NPH insulin daily. No other effects. This was not tried in any of our cases, 

medication was given. The blood chemistry on but has been done many times with thorazine * 

Nov. 11 revealed a glucose level of 211 mg.% and by Hamff and co-workers * with chlorpropa- 

and a urea nitrogen level of 16 mg.%. The pro- mide without repetition of the jaundice. 

thrombin time was 100% of control (Smith's meth- ee 
od). The erythrocyte sedimentation rate was ami 

79 mm. at the end of one hour (Westergren). On 

the same day, the hemoglobin level was 78% 

(Sahli method) or 11.3 Gm.%, the total number 

of leukocytes 7,050 per cubic millimeter, with a 

differential count of 3% eosinophils, 53% segmented cases have all 

forms, 43% lymphocytes, and 1% monocytes. The after onset of t 

results of urinalysis were negative, except for a 

trace of bile. Urobilinogen was present in a 1:1 

dilution. On Nov. 14 the blood showed an alkaline 

phosphatase level of 78 King-Armstrong units, the 

van den Bergh reaction was direct, delayed, with 

a serum bilirubin level of 1.4 mg.%. The total serum 

protein level was 6.8 Gm.%, with the albumin level 
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cases, 0.5 to 1.0 Gm. daily, were larger than those 
currently being recommended by the manufac- 
turer. Because of the slow excretion rate of chlor- 
propamide, initial dosage should be 0.25 to 0.5 Gm. 
daily. In occasional cases as little as 100 mg. daily 
can be used as a maintenance dosage. 


Summary and Conclusions 
Hepatic demage occurred in 3 out of 49 patients 
employed in a clinical trial of chlorpropamide 
( Diabinese ) therapy. The jaundice which occurred 
in two of the three cases was demonstrated to be 
due to intracanalicular bile stasis. This could not 


phospha 
jaundice; but the elevation in the alkaline phos- 
tase level and the abnormal retention of sulfo- 


2021 Grand Concourse (53) (Dr. Brown). 
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was operative. The pathology revealed by biopsy 
was minimal in all three cases and not as severe 
as the liver function abnormalities would have 
indicated. Complete recovery occurred in all. It is 
suggested that this reaction may occur more fre- 
quently when the dosage of chlorpropamide ex- 
ceeds 0.5 Gm: daily. Its use should be monitored 
by periodic determinations of the alkaline phos- 
phatase level for the first six weeks. 
JAUNDICE OCCURRING DURING NICOTINIC 
ACID THERAPY FOR HYPERCHOLESTEREMIA . 
Arthur U. Rivin, M.D., Los Angeles 
3 to 6 Gm. a day proved to be an effective 
method of reducing serum cholesterol levels. Ex- 1907" of choles. 
perience with this medication for periods up to ‘terol level of which he had 1 an dian tame 
three years has been reported from the Mayo and 17 na He had a 
the Jackson clinics." Except for a few patients in died if pry lial inf 
hom there has been a transient abnormality of & 
pe ~, tion; his only brother, aged 20, is also known to 
cephalin-cholesterol flocculation or transaminase, 
no renal, hematopoietic, or liver abnormalities have a 
been noted.’ Sulfobromophthalein (Bromsulphalein) 
tests and liver biopsies have failed to indicate 
other evidences of toxicity.’ However, a definite — 
wi sly Achilles tendons, and in the plantar fascia. An 
This report is submitted in order to record a case electrocardiogram revealed normal findings. Three 
of jaundice occurring during the administration of |  S¢T™m cholesterol measurements varied from 300 to 
nicotinic acid and presumably due to intrahepatic 350 mg.%. ; : 
cholestasis resulting from drug toxicity. A diet was with 
ee oz. (85. m.) of supplemental corn oil admin- 
istered daily. The patient was not seen again until 


17 
135/2069 
ing from Intrahepatic 
+ by J. A. M. A. 


| COUNCIL ON DRUGS 


NEW AND NONOFFICIAL DRUGS 
following descriptions of drugs are based on available evidence and do not in any case 


The 
imply endorsement by the Council. 


erythromycin ester.— propionic acid ester of 
erythromycin. The structural of erythro- 
mycin may be represented as : 


on 
On 
oc 


Fill 

= 


i 


kg. 

usual daily dose is 125 mg. every six hours. 

children may receive the full adult dose. 
Preparations.—capsules 125 mg. and 250 mg. 
Year of introduction: 1958. 


Eli Lilly and Company cooperated by furnishing scientific 
data to aid in the evaluation of erythromycin propionate. 


H. D. Kautz, M.D., Secretary. 


ever, the recent application of countercurrent dis- 


relaxing factor” for lututrin. 
The ability of relaxin to inhibit uterine contrac- 
demonstrated both in vivo and in 


nism of oxytocin stimulation, since the latter will 
restore uterine contractions even in the presence of 
relaxin. Further, tokodynamometer studies in hu- 
mans have revealed a similar effect on uterine 
motility. Such experiments led to the introduction 
of relaxin as an agent designed to halt premature 
uterine contractions between the 29th and 36th 
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= 
Erythromycin (Ilosone).—Propiony] 
N 
© 
cH demonstrated to inhibit, both in vivo and in vitro, 
anita the contractions of uterine muscle in experimental 
‘ animals. There is some evidence that it effects a 
relaxing or softening of the uterine cervix of preg- 
nant laboratory animals and humans at term. The 
° relationships, both chemical and physiological, be- 
tween relaxin and lututrin are far from clear. How- by 
tribution and chromatographic techniques would 
suggest the presence in the ovary of at least two 
distinct factors possessing uterine relaxation activ- 
ity. One of these factors, relaxin, in addition to this 
effect on the uterus, also is capable of exerting a 
pronounced relaxing effect on the pubic symphysis. 
Since this latter effect is minimal with the second 
factor, it is conventional to reserve the term “uterine 
a vitro in experimental animals and humans. This 
oF pregnancy. The multiplicity of factors 
causing premature labor, the difficulty of identify- 
Relaxin (Cervilaxin, Releasin).—A factor which ing true labor, the lack of properly controlled series, 
produces relaxation of the pubic symphysis and and differences in dosage or route of administration 
dilation of the uterine cervix in certain animal of relaxin have all contributed to equivocal results 
species. It is a protein or polypeptide of relatively in this indication. 
low molecular weight extracted from the ovaries of The principal therapeutic interest of relaxin in 
pregnant sows. Relaxin is assayed biologically. obstetrics lies in its effects on the uterine cervix. As 
Actions and Uses.—Relaxin is a naturally occur- a result of favorable animal experiments, the drug 
, ring substance which is produced by the corpus has been proposed for clinical use as a “cervical 
luteum during pregnancy. Increasing concentrations softening” agent which is said to shorten the dura- 
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tion of full-term labor by facilitating cervical dila- 
tion. Although many clinical investigators believe 
that relaxin exerts a cervical softening effect, there 
is some disagreement as to its merits in the shorten- 
ing of labor. On the basis of subjective observations, 
some obstetricians report that relaxin is effective in 
easing and shortening labor in the majority of pa- 
tients, primiparas or multiparas, provided that the 
cervix is already effaced and dilated at least 2 to 3 
cm. at the time the drug is given. Conversely, other 
investigators, employing more objective clinical 
methods, have been unable to detect any effect. 
Part of the confusion in this regard arises as a result 
of the frequent use of relaxin in conjunction with 
oxytocic agents for the elective induction of labor 
at term. However, it would appear from recent con- 
trolled experiments that the responsiveness of the 
uterus to either endogenous or exogenous oxytocin 
may contribute materially to the effects of relaxin 
on the uterus. If labor contractions are well estab- 
lished and at frequent and uniform intervals, the 
administration of relaxin may shorten the course 
of labor. On the other hand, the administration of 
the drug to a patient having desultory labor fre- 
quently results in a temporary cessation or slowing 
of the progress of labor. It should be in mind 
that the cervical softening effect of is of 
little help in dysfunctional labor or uterine inertia 
in which the ineffectiveness or weakness of myo- 
metrial contractions, and not the degree of cervical 
dilation, is the factor responsible for the impeded 
progress of labor. Hence, there seems to be little 
rationale for the use of relaxin alone in the induction 
of labor, since oxytocin is necessary to establish 
good uterine contractions. Its suitability for use in 
cases of so-called cervical dystocia’ must await the 


mometer studies, which demonstrate strong uterus 
motility inhibiting properties in dysmenorrheic pa- 


phylactoid 

action has been encountered only rarely, skin testing 

is advisable for all patients. Except for occasional 
other 


at 
8 cc. per minute. Alternatively, the drug 
injected intramuscularly in 


i 


is 
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derma. Some improvement, as evidenced by relief 
of vasospasm, healing of trophic ulcers, and increase 
in skin elasticity, has been reported by several 
authors. Such symptomatic improvement continues 
as long as relaxin is administered, but the patients 
usually regress when therapy is terminated. 

Since relaxin is a pork protein, it can give rise to 
sensitivity reactions ranging in severity from chills 
after its intravenous administration to acute ana- 
toward reactions have been reported. 

Dosage.—Relaxin is administered intravenously 
or intramuscularly. The product is presently assayed 
by two methods, both of which equate dosage in 
terms of milligrams. One assay utilizes a guinea pig 
unit (G. P. U.) which is defined as “that amount of 
relaxin which produces relaxation of the pubic 
symphysis in two thirds of a group of 12 or more 
guinea pigs.” The mouse assay is also utilized. This 
consists of the direct measurement of the interpubic 
ligament in estrogen-primed immature mice. Since 
the assay procedures are not precise and the tech- 
nique of assay varies, the comparative potency of 
commercial preparations has not been clearly eluci- 
dated. 

; At the present time, precise recommendations for 
dosage are not possible. However, for cervical sof- 
tening in normal labor or in cases of cervical 
dystocia, the proposed dc 
mg., administered by intra 

results of double-blind studies now in progress. tw 

Relaxin has been proposed for use in the treat- — 

ment of severe dysmenorrhea. The rationale for its fe 

use in this indication is based first on tokodyna- ministered by intravenous drip after ru 
membranes. The dosage is that outlined 

aber 

tients, and secondly on the cervical softening effect, Although the clinical evidence to support its 

which has been compared to mechanical dilation of efficacy in premature labor is equivocal, relaxin has 

the cervix prior to the onset of catamenial flow that been administered intramuscularly in doses of 40 

frequently provides relief of pain. Controlled studies mg., followed by 20 mg. every two hours. It has 

now in progress may shed more light on the useful- also been given intravenously in doses of 40 to 80 

ness of the drug for this purpose. mg., in 1,000 cc. of 5% dextrose in water for injec- 

Among the miscellaneous proposed uses of re- tion at a rate of 4 cc. per minute. 

of Proposed intramuscular doses for other claimed 

uses of relaxin are as follows: for dysmenorrhea, 20 

fibrinogenemia. In one series of cases, the use of initially 20 

large doses of relaxin for cervical softening prior to Rows; oderma, initial) 

the use of fer of wes mg. per day until therapeutic effects are known, 
claimed to be of significance. However, confirmation followed by the lowest doses compatible with con- 
of this observation in a controlled series is indicated. tinued improvement; for delivery of retained dead 

One of the experimentally observed effects of fetus, 320 mg. in six doses over a period of 12 hours. 
relaxin in laboratory animals has been an increase Until more evidence of clinical efficacy appears in 
in the elasticity of the skin. Hence, the drug has the literature, the foregoing proposed doses are con- 
been tried clinically for the treatment of sclero- sidered experimental. 
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foci, and then gradually rece 
gain confined to a few foci, o 
brought into Europe by Napoleon's 
entire continent; but it has ne 
Yaws has similarly almost 
30,000 to 35,000 people 
of hospitals every year.— 
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BETA RADIATION SOURCES, USES, AND DANGERS 


by those who are experts and 


patient and to the physician. 


E. De Forest, M.D., 


othe 


t 


: 
i 
2 


ployed 
treatment 


IN TREATMENT OF THE EYE 


J.A.M.A., Aug. 22, 1959 
negative if ce had NOUNCEMENT 
m diluted of the five 
“Nutrition 
. 11, 1957, 
were publis 
] State 
Conception” by Genevieve 
Summary nal Nutrition and the Fetus 
“Production of Congenital 
20 = indi etary Measures (Ex 
nf Josef Warkany, M.D.; “Vanderbilt Cooperative 
og ag Study of Maternal and Infant Nutrition: XII. Effect 
: of Reproductive Cytle on Nutritional Status and 
age A Requirements” by William J. McGanity, M.D., 
F.R.C.S(C), Edwin B. Bridgforth, A.B., and Wil- 
directly and indirectly. Anti- liam J. Darby, M.D., Ph.D.; and “Metabolic and 
animal feeds, crop sprays, and Biochemical Changes in Normal Pregnancy” by 
. The FDA and other agencies Icie G. Macy, Ph.D., Sc.D. The “Nutrition in Preg- 
0 alleviate this problem; how- nancy” monograph may be obtained, free of charge, 
been solved completely. from the Council office. 
Report to the Council /195 
The Council has authorized publication of the following report. The conditions treated iz 
and dosages used represent the author's research and experience. They should not be con- 
strued as recommendations of the Council, since [i 
rest with the individual practitioner who has (ie 
radiation for ophthalmic conditions should 
are well aware of the dangers of this form of ee 
William F. Hughes, M.D., Chicago 
m from radium, radon, and radium Characteristics of Various Sources of 
used in the treatment of certain ex- Bete Radiation 
mditions for about 40 years because Vari 
arious sources pplicators have differing 
characteristics in surface output, depth dose, and 
mY") amount of gamma rays. A comparison of available 
of data’ on these applicators is given in table 1. The 
perdi "The « ly Yor differences in the construction of the applicators, 
Mag their output, and depth doses are readily apparent. 
p pow seid The earlier method of denoting dosages as “gram 
Therefore. it be- seconds” or “millicurie minutes” has no meaning 
pos ep important that the clinician be aware unless the individual applicator is standardized, 
: either physically by means of the Failla-type extrap- 
of the sources, rationale, uses, contraindications, 
dosages, and dangers of beta therapy. olation 
Eee on animal human eyes. Not only are the outputs 
lege of Medicine, of different types of applicators with similar amounts 


a= 
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the amount of trauma. The relatively low depth dose 
makes it difficult to obtain adequate dosage in the 


ficial tissues. 
radon ve the inherent dis- 
it is practically to ze 
after g. Krohmer “ 
several radon 


will to one rad surface output on 
the dosages have been determined previ- 
Use of Beta Radiation 


in contact 
Unless 


cator is employed, probably 
per area of treatment should be used, unless the 
is considered to be 


those 

methods of treatment or in which other methods 
have failed. This conservatism has reduced the num- 
ber of conditions in which beta radiation is recom- 


beta-radon was roughly equivalent to 2,000 


with tor. The currently recom- 


Favorable Results of Treatment with Beta Radiation 


Corneal Vascularization.—The undesirability of 
corneal vascularization and the relatively great sen- 
sitivity of the endothelium of blood vessels to radia- 
tion have led to the use of beta radiation in 


worse after radiotherapy. 
one quadrant of the cornea necessary to eliminate 
the corneal vascularization of rosacea keratitis 
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are of some practical importance clinically, because quires a greater time interval. When the Sr”’ appli- 
prolonged treatment times increase the difficulty of 
accurate localization of the radiation and increase 
done of 1,000 rad may be sf 
treatment of such conditions as deep corneal vascu- cient for highly sensitive lesions. 
larization without excessive damage to the super- Conditions Treated.—Because of the uncertainties 
in dosage and the development of late complica- 
the surface output varied as much as 63%. Also, the mended. It is not the purpose of this communication 
construction and shape of some radon applicators to give in detail the dosages and results of beta 
have prevented measurement of the output by ioni- _—radiation therapy in many conditions. Recently, a 
The characteristics just outlined for each appli- with radon (60% of cases) or a Sr°’ applicator.‘ In 
cator are available for Sr”’ applicators. This assumes about half of the cases patients were followed up 
that the present physical methods of calibrating for over five years, and in some of the early cases 
the applicators by the issuing companies remain patients treated with radon were followed for as 
the same, and that one rad surface output today long as nine years. In general, the results of tyeat- 
ment and the complications were essentially’ the 
same, whether a Sr*’ applicator or a radon applica- 
59 as for any other type of radiation as X-ray. - 
170 effects of irradiation are destructive, and there must the. 
be a differential sensitivity between the pathological 
cells to be destroyed and the normal cells of the ee 
adjacent tissue. The relative sensitivity of cells to 
radiation has been determined previously by 
Desjardins * and others in the following order of 
decreasing sensitivity: lymphoid cells, polymorpho- 
nuclear cells, eosinophils, epithelium (conjunctiva, preventing or eliminating corneal vascularization. 
cornea, lens, and ciliary), endothelium (vessels, In general, superficial vessels are more sensitive to 
cornea ), connective tissue including the cells of the treatment, probably because they receive a larger 
corneal stroma, muscle, bone, and nerve which dose of radiation. Small, actively growing capillaries 
includes the neural elements of the retina. Among on the surface are very sensitive, thereby providing 
other factors which increase the sensitivity of cells an effective means of preventing recurrences of 
are undifferentiation, immaturity, premitotic stage, pterygiums after operation. Large trunk vessels, 
active metabolism, and a large blood supply. Very especially when deep, require such large doses of 
small doses of irradiation are stated to affect favor- radiation that the long-term results are usually dis- 
ably infectious processes, although larger doses are appointing. The most gratifying results both 
detrimental. se subjectively and objectively were obtained in cases 
Method of Administration—The method of ad- of rosacea keratitis, which were resistant to local 
ministration of beta radiation is as follows. Slit-lamp corticosteroid therapy, in which only 2 out of 42 
examination is ormed to determine the exact patients remained unimproved and none became 
ap- 
the 
ion- 
ated or a severe ition warrants more frequent approached the minimal dose which might uce 
treatments, at least two to three months should be att peripheral opacities in the lens a i 
allowed between treatments in order to observe the later, namely, 6,000 rad. The primary treatment of 
maximal beneficial effects of the previous treatment pterygiums or their recurrences by beta radiation 
and thus utilize the smallest effective dose. How- required unduly large doses to eliminate the well- 
ever, as shown in other sections of this paper, established vessels. However, beta radiation given 
determination of maximal deleterious effects re- within one to two weeks after operation appeared 


if 
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CCIDENTS IN CHILDHOOD.—The death rates from ac 

A clined 42 per cent from 1928 to 1957. This decline is 
provement in the care of the victim and not the result 

rate of accidental injury. During the same period, however, 
other causes in childhood declined even more dramatically, leavi 
most common serious health problem of childhood today. H 
for 38 per cent of all accidental deaths in children under fifteer 
in the age group under five, 58 percent of accidental deaths 
home.—R. J. Haggerty, M.D., Home Accidents in Childhood, 
Journal of Medicine, June 25, 1959. 
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hearing loss, 40,000 have voice prob- 
bout 20,000 present each of the follow- 
ing faults: fluency and rate problems, retarded 
palate and Up, acd problems of and 
Editor . . JOHNSON F. HAMMOND, bral 
ae Se Incidence data for adults are limited. There are, 
Editor for Medical Literature Abstracts . GEORGE HALPERIN, M.D. articulation among children and more cases of 
News Editor. « « CHARLES CHAPMAN aphasia and impaired speech and voice associated 
Subscription price . Fifteen dollars per annum in advance for more advanced age levels has not been well 
Cable Address . . . . « « + + + “Medic, Chicago” determined. Decreased auditory acuity and other 
effects of aging tend to be reflected in modified 
—$—_$—_—=_=_$_$_$—$—$—_$—$—_$_$_—_$_£_£_£_{_{____—_—_—_————— speech and language, with varying degrees of 
personal and social significance. 
PROBLEMS OF IMPAIRED SPEECH Present knowledge babi 2 that, by ——_ 
LANG estimate, there are probably 2,500,000 children 
_ — adults in the United States with speech, voice, and 
‘-'* GUEST EDITORIAL language impairments of relatively severe grade.’ 
Wendell Johnson, Ph.D. The problems presented by these 2,500,000 per- 
sons are both medical and nonmedical, and they are 
HE process of symbolization is the most most constructively managed through flexible pat- 
distinctively human of man’s bodily func- terns of multidisciplinary cooperation, varying with 195 
tions. The clinically recognized impair- the needs of specific speakers. The medical spe- Vv. 
ments of the symbolization process are cialists most often cuncerned with conditions func- 
primarily those of spoken language. Disorders of tionally related to speech, voice, and language dis- 
spoken language involve impaired phonation, speech orders are the otolaryngologists, oral surgeons, 
sound articulation, fluency and rate, or symbolic neurologists, neurosurgeons, orthopedic surgeons, 
representation, singly or in combination, associated psychiatrists, pediatricians, and general prac- 
or not with significant organic or physiological com- titioners. 
plications or emotional disturbance. The nonmedical profession that has developed 
The clinically significant organic or physiological in response to the growing demand for educational 
conditions most often associated with speech prob- and remedial services in this field is that of speech 
lems are those related to hearing loss, cleft palate, pathology and audiology, representing the speech 
laryngectomy, cerebral palsy or other types of and hearing sides of the coin of impaired commu- 
neuromuscular impairment, brain damage includ- nication.” This profession functions through the 
-~ ing cerebrovascular accident with attendant aphasia American Speech and Hearing Association (100) 
and dysarthria, and retarded or limited develop- Connecticut Ave. N. W., Washington 6, D. C.), 
ment affecting language and speech. Associated which administers clinical certification for its mem- 
emotional reactions are rather more likely to be bers at basic and advanced levels in speech and 
effects than causes of the speech disorder, and are, hearing, respectively, publishes the Journal of 
in any event, interactive with it. Speech and Hearing Disorders and the Journal of 
The magnitude of the problem is suggested in Speech and Hearing Research, and seeks to improve 
part by current estimates of incidence. I recently the research and professional training programs 
had occasion to appraise relevant aspects of the and the educational and clinical services within its 
situation for the United States Office of Education sphere of responsibility. Two-thirds of its roughly 
and concluded that probably 4% of all children 5,000 members hold graduate degrees, and some 
enrolled in the public and private elementary and members are physicians. 
secondary schools of the United States have socially As a profession, speech pathology and audiology 
and educationally significant speech problems.’ synthesizes the resources of several scholarly and 
This amounts to a total of 1,600,000, assuming a scientific fields, particularly phonetics, semantics, 
national public and private school enrollment of 40 psychology, psychoacoustics, genetics, anatomy, 
million. About 1 million of these children present physiology, and neurology, as well as education, 
faults of articulation, such as lisping, not associated sociology, and cultural anthropology. Within the 
with organic pathology. About 280,000 school chil- — a os 
lowa, lowa nique has been accumulated, The number of uni- 
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and injuries is increasing each year. Unless some of this endorsement and has recommended that each 

the suggestions mentioned above are followed, it member of the 

seems inevitable that this number will continue to ful study and active 

increase despite the splendid work now being done. In the 82nd, 83rd, 
Your willingness to permit the American Medical Association, 

Association to present its views with respect to the support of 

legislative proposals under consideration by your and Means 


Committee is sincerely appreciated atives. A similar 
nicated by letter to that Committee earlier this 
Sincerely yours, year. We 
F. J. L. Buasincame, M.D. resentatives 
Executive Vice-President original sponsors of this measure 
tional organizations 
It is 
STATEMENT OF DR. GEORGE M. FISTER tion that 


Dr. Vincent W. Archer of Charlottesville, Virginia, son to set 
a member of the American Medical Association's out a tax 


H. R. 10, 86th Congress, a bill which, if enacted, years to save for their old age. 

would provide a measure of tax equity for the self- Unless something is done to make self-employ- 

employed including physicians in private practice. ment as financially attractive as employee status, we 
I shall not review or attempt to summarize the 


COMMITTEE OF SENATE > nation’s self-employed 
ve long in Federal tax legislation 
Mr. Chairman and Members of the Committee: relating to pensions. Under existing law, corpora- 
I am Dr. George M. Fister of Ogden, Utah, where tions are entitled to set aside tax-free money to 
I am a member of the Board of Trustees and the ployees, and millions of employees are benefiting 
Chairman of the Council on Legislative Activities from that arrangement. With high taxes and inflated 
of the American Medical Association. With me is living costs, it is difficult for the self-employed per- 
) deferment similar to that available to 
} House of Delegates and a member of our Commit- corporate employees. The purpose of this bill is to 
A tee on Federal Medical Services. eliminate this discrimination and inequity. By ex- 
We are here today as representatives of the Amer- tending the tax deferment privilege to the country's 
ican Medical Association to express the whole- eleven million self-employed, this legislation will 
hearted support of the medical profession for give them an 7 during their best earning 
you are all completely familiar with the measure. their profession. A shift away from individual enter- 
I would like to restate very briefly, however, the prise has become noticeable in the past few years. 
history of the support of legislation of this type by A continuation of this situation may not only limit 
the American Medical Association. individual initiative but may also create a shortage 
In 1948 our Board of Trustees was apprised of a of medical services in certain areas. For example, it 
movement to encourage the enactment of Federal could contribute to a maldistribution of physicians 
legislation which would enable self-employed per- since it makes the large city more attractive to the 
sons, including physicians, to provide for their own young professional man by providing more oppor- 
retirement benefits through the payment of amounts tunities for him to become employed. I am con- 
annually from their taxable income to finance vinced that the enactment of this legislation would 
retirement plans. The Board approved this move- make the smaller communities of America better 
ment, suggesting that there be a reasonable limi- able to compete with the big cities for the services 
tation on such retirement benefits. This action was of physicians. 

endorsed by our House of Delegates, the governing On the basis of my own observations over many 
body of the Association, at its meeting in June, years of practice in medicine, I am convinced that 
1948. this is one of the factors contributing to the pro- 
In June, 1951, at the annual session of the Ameri- nounced migration of professional people into urban 
can Medical Association, three resolutions empha- areas. So, quite apart from the objective of obtain- 
sizing our endorsement of this principle were ing tax equality with our employed counterparts, 
adopted by the House of Delegates. On numerous we urge you to approve legislation of this type, 

occasions since that time the House has reiterated because it is in the public interest. 


This legislation will be of particular benefit to 
physicians and other men who go 


professional 
through a long and costly period of training, and 


J.A.M.A., Aug. 28, 1950 

Mrs. Mason G. Lawson, 200 Ridgeway, 


Executive Secretary: Miss Margaret N. Wolfe, 535 N. Dear- 
born St., Chicago 10. 


1959-1960 National Committee Chairmen 


American Medical Education Foundation: Mrs. Karl F. Rit- 
ter, 1420 Shawnee Rd., Lima, Ohio 
Bulletin Circulation: Mrs. F. Erwin Tracy, 202 Old Mill Rd., 
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Bylaws: Mrs. C. Rodney Stoltz, 710 Third St., N. W., Water- 
town, S. D. 


Civil Defense: Mrs. Neil W. Woodward, 4301 Lincoln Blvd., 
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Community Service: Mrs. John Wagner, 112 Colburn Ave., 
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Legislation: Mrs. Leo Smith, 1507 St. Mary's Drive, Way- 


Paramedical Careers Recruitment: Mrs. Lawrence A. Rapee, 
6812 Bradgrove Cr., Bethesda 14, Md. 

cago 


ee Little Rock, Ark. 

short period of years when they are subject to high 

Under the program proposed in the pending bill, 

the amount of each person's pension would be 

determined by his own contributions, without any 

funds heing added by the government. In addition, 

forcing an individual into idle retirement in order 

to draw upon his pension fund. Most important, it 

presents an opportunity for the self-employed to 

provide for their own retirement without undue 

discrimination. 

Because such a law will remove the existent dis- 

crimination against the self-employed citizen, the ——¥ 7 

ion urges its Mrs. Jomes D. 1008 N. Sist S. 
Mr. Chairman, let me take this opportunity to re 

thank ve., Parkersburg, Va. 

Mental Health: Mrs. Aaron Margulis, 1664 Cerro Gordo Ra. 

ciation on this important measure. Dr. Archer and a 

I will be happy to answer any questions the Com- 195 

mittee may have. y 
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on Scientific Assembly at the end of the year Dr. 
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Gold, 509 S. Crystal St., Butte, Mont. state both your old and new address. If your city 

Finance Secretary: Mrs. Harry F. Pohlmann, 29 Railroad has Postal Zone Numbers, be sure to include this 
Ave., Middletown, N. Y. Zone Number in your new address. 
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NSYLVANIA adjacent structures will 
6% s goal of physical inte- 
ology. The division was 
Dr. Koprowski Awarded cad and adminis- 
14, the College of Ph earlier departments of 
awarded the Alvarenga F sbiology of the College 
Koprowski, professor of 
sity of Pennsylvania, “fc 
the development of a | 
onies for the new McClennan-Banks Memo- 
DaCosta mee pspital on Courtenay Drive, Charleston, were 
sociate fellow of al m May 31. The 31-bed hospital, which cost 
14, 1883. pu wards and a conference 
C. McFall, administrator of the 
ow in efforts to estab- 
ager ' for the old Negro 
Boles on Cannon Street. 
Medal, ne of Dr. Alonzo 
sociation ana D. Banks. Dr. 
terology. d Negro center and 
Mass., 1 surgeon until his 
at Mise of Columbia and a 
thools of pharmacy 
the first head nurse 
g School and later 
s. She 
TEXAS 
Honored.—Dr. May 
elected president 
Association. She will 
the office of 
history. Dr. Owen 
of the Tarrant 
past-president of the 
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Cross Adopts Mouth-To-Mouth 
The American Red Cross 
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Prevalence of Poliomyelitis.—According to the Na- 

in the U States, its territories and possessions 
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Hahn, Charles David, Baltimore; Medical 
of Ohio, Cincinnati, 1897; died June 4, aged 86. 


aminers; interned at University Hospitals in Cleve- 
land; served a residency at the Woman's Hospital 


J.A.M.A., Aug. 22, 1959 


in Detroit; formerly a fellow at the Mayo Founda- 
tion in Rochester, Minn.; veteran of World War II; 
associated with ty Hospital and St. Vin- 
cent’s Hospital, where he died May 31, aged 49. 


Harris, Abraham J. ® Newton, Mass.; Mid-West 
Medical College, Kansas City, Mo., 1934; died 
May 30, aged 66. | 


Hathaway, Alfred H. @ Mountain View, Okla.; 


certified by American 

of Radiology, Inc.; member of the American 
College of Radiology; died May 26, aged 49. 

Hickman, John Samuel ® Meridian, Miss.; Missis- 


ginia of Medicine, 
1928; in North Miami May 26, aged 56. 
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gery of Trauma, the Robert Jones Orthopedic 

Society, International Society of Orthopedic Sur- 

honor society, the Harvard Club of Boston, and the 

Alumni Association of the Mayo Foundation; a 

pedic Society; fellow of the American College of 

Surgeons; in 1954 received a certificate of merit 

from the American Medical Association for an ex- (a 

hibit on Primary Tumors of the Soft Tissues of the University of Arkansas School of Medicine, Little 

Exclusive of Rock, 1905; died May 25, aged 87. 

Analysis of 500 Consecutive Cases in 1956 re- 

ceived a certificate of merit for exhibit on Bone Heitmann, Kenneth Arnold Conrad ® Santa Ana, 

Tumors; served on the staffs of the St. Mary's and Calif; University of Michigan Medical School, Ann 

Colonial hospitals in Rochester, Minn.; a consultant 

tion; served as a member of the advisory cummittee 

of the Children’s Bureau of the U. S. Department 

of Labor; in 1942 gave the William J. Mayo Clinic sippi Medical College, Meridian, 1911; served as a 

Lecture at the University of Michigan in Ann Ar- member of the state legislature; for many years 

bor; in 1957 was honored by former fellows in superintendent of the East Mississippi Hospital; 

orthopedic surgery of the Mayo Foundation and — died in the Rush Memorial Hospital May 31, 

colleagues at the Mayo Clinic with the establish- aged 75. 

ment of the Ralph K. Ghormley Traveling Scholar- 

ship; joint author of “Diagnosis in Joint Disease: a Holt, Robert Edward Lee, Portland, Ore.; Univer- 

Clinical and Pathologic Study of Arthritis”; editor sity of Oregon Medical School, Portland, 1908; 

of a volume “Orthopedic Surgery” published in served on the staff of the Providence Hospital, 

10h, esnachated with Monterey (Calif.) Heopital where he died June 1, aged 78. 195 
the Peninsula Community Hospital, w 

Glasener, Charles F., Bradenton, Fla.; Loyola Um- 

versity School of Medicine, Chicago, 1916; for Kitchens, Orren William ® Byromville, Ga.; At- 

many years on the staff of the Elmhurst Com- 

munity Hospital; died in the Manatee Veterans lanta Medical College, 1915; vice-chairman of the 

Memorial Hospital May 28, aged 76. 

Glickman, Abraham Jacob ®@ Boston; University of 

St. Viadimira Faculty of Medicine, Kiev, Russia, 

1904; died April 27, aged 80. 

Greer, Charles Edward ®@ Charleston, IIl.; Chicago 

Homeopathic Medical College, 1898; veteran of 

World War 1; member of the honorary staff of the 

Charleston Community Memorial Hospital, where 

he died June 1, aged 84. 

Griffin, Silas ® St. Petersburg, Fla.; Kentucky Uni- 

versity Medical Department, Louisville, 1900; for 

many years practiced in Henderson, Ky.; served 

as secretary of the Henderson County (Ky.) Med- 

ical Society and health officer of Henderson County; 

died in St. Anthony Hospital May 25, aged 83. 

Hanley, James Leo @ Bridgeport, Conn.; Yale Uni- 

versity School of Medicine, New Haven, 1935; 

certified by the National Board of Medical Ex- 
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when potassium salts were used. The incidence 
brillation was less with acetylcholine, and, even 
did occur, it could be easily controlled. An 
ng a smooth and quick reversion. 
disadvantage of acetylcholine was that the 
t it produced was temporary and often incom- 
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clinical trials as early as possible 
lication of the results. One of the 
recommendations was that an ad 
ing men with business experience, 
a statistician, be appointed to ac 
Health at an early date on m 
costs. 
prietary drugs. Proportion 
under 50%. In the same period the 
tary drugs rose from about 40 tc 
total cost of prescriptions, measu 
ingredients. A recent estimate 
groups of drugs, antibiotics anc 
together responsible for almost 
ent lumbodorsal sympathec- 
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Antibodies frequently appear for ¢ 
weeks of pregnancy and the 
precipitiously to lethal levels 
DF 409 
a 
antib 
of gest 
) antil 
2%) = 
one surgical death (1.6%). 
The technique of the Wertheim hysterect 
briefly described. Of 3 pelvic recurrences, 
peared within the first year, but the third 
3 years after the operation. This latter case 
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is is om St., Baltimore 2; E. & S. 
lise m Pi., Edinburgh 1, Scotland, 1959. 
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sidering aluminum dusting. It is recognized that such as a dermatitis is properly called a leukoderma. 
satisfactory engineering control of dust in the pot- It is usually temporary. A condition resembling 
tery industry is difficult to achieve, especially when vitiligo may be observed after exposure to mono- 
the content of crystalline-free silica in the clay is benzylether of hydroquinone. This antioxidant is 


In a short reply, it was not possible 
the methods of management which 


ation of absorption effected by smoking and/or 
nicotine. 
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found in rubber. The mechanism is an actual! in- a 
hibition of melanin formation. It has also been 
found that hydroquinone and p-hydroxypropio- 
phenone are effective inhibitors of mammalian 
melanin formation. So far as is known, these chem- 
icals are not encountered in the manufacture of 
Bakelite. 
WAX AS CARCINOGENIC FACTOR 
To tHe Eprron:—The question has been asked 
whether the wax coating on the inside of milk 
cartons may be carcinogenic, since it has been 
reported to have produced carcinoma in mice. management based primarily on the results of 
Might it be a contributing factor in carcinoma of scratch and intradermal tests and on attempts 
the bladder or elsewhere? at hyposensitization and procedures is infrequently 
| M.D., West Virginia. effective and sometimes harmful. It is characteris- 
Answer.—Development of papillomas in the blad- 
ders of rats after implantation of paraffin pellets 
has been reported by Bonser. In another unreported 
but verified study, implantation of paraffin pellets 
in the bladders of mice resulted in papillomas and 
cancers. While the majority of commercial waxes 
are apparently free of significant amounts of known 
carcinogenic impurities, several have been demon- 
released into milk. The American Petroleum Insti- specific positive reactions to the dermatitis should Vv | 
dation and other interested groups, has been sible. It is unwise to restrict the patient's en- 
conducting research on this problem (News Letter vironmental contacts, or his diet, or to undertake 
of the Milk Industry Foundation, March 30, 1959). interminable courses of “hyposensitizing” injec- 
To tHe Eprroa:—In Tue Journat, Jan. 17, 1959, 
was raised about at dermatitis CESSATION SMOKING 
climate. The consultant's discussion of the climate mae 
factor was quite good. In his opening remarks, To tHe Eprron:—The answer to Dr. Trapnells 
he mentioned the possibility of the development question on weight gain after stopping smoking 
testine at the same rate whether one smokes or 
disarrangement involved. It seems to me that he 
could have mentioned that a complete allergic not. Could you supply confirmatory data? 
survey and good allergic management would be a Armistead D. Williams, M.D. 
more rational approach in such a case. The Chesapeake and Ohio Hospital 
Edward Pickert, M.D. Clifton Forge, Va. 
679 Irvington Ace. The above comment was referred to the con- 
Newark 6, N. J. sultant who answered the original question, and 
The above comment was referred to the con- _hhis reply follows.—Eo. 
sultant who answered the original question, and his To tue Eprroa:—A survey of the current literature 
reply follows.—Ep. and contemporary textbooks on pharmacology 
To tHe Eprron:—The question originally asked was and physiology reveals no reference to any alter- 
dermatitis which might be achieved by climato- 


